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OU don’t look at an enlargement made upon this 
paper. You look into it. There’s a world of differ- 
ence in the distinction. 


{| Back in the market again, Enlarging Cyko is Pails 
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blacks and clear brilliant highlights, with soft modeling 
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by John A. Tennant, for the man who wants the plain facts 
about one thing at a time. It is unique among photo- 
graphic journals in the following vital points. 


§] Each number is a complete book in itself. Each number 
deals with a different subject and tells all worth knowing about 
its subject. 


{{ Its information is fresh and original, simply written, without 
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perience. Always clear and to the point, comprehensive, not 
long-winded. 
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it opens flat like a book for easy reading. Its pages are com- 
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book, in flexible form, fitting the coat-pocket. 
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abroad]. Subscription, postfree $4 per year. [Abroad 16/-.] 
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formation in the language. Apply to American publishers for 
price of sets or out-of-print issues needed to complete your set. 
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Out-of-Print Numbers of 
The Photo-Miniature 


There is a persistent demand for many of the 
one hundred and eighty-eight issues of The 
Photo-Miniature series. 


go per cent of these are out-of-print and more or 


less difficult to find: 


We have gathered together, from the four corners 
of the world, a stock of clean, second-hand copies 
of these out-of-print numbers—not of all, but 
such as we could obtain. 


These—while they last—are offered 


at 50 cents per copy post free 


Complete List of Titles on Request 
Send your orders, giving Numbers and Titles of 
issues desired, with remittance, and we will re- 
fund for all copies not supplied. Do ot order 
Nos. 26, 27, 66, 121, 136, 137, 140, 156, as we can- 
not supply these issues. 


The stock is limited and early 
application is urged 
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Volume XVI May, 1923 Number 189 


Making an Automatic 
Focusing Enlarger 


The making of large prints from small negatives is 
undoubtedly the most interesting problem in photog- 
raphy today. It is, in fact, today’s preparation for the 
photography of tomorrow, when compact cameras of 
the Cine Kodak, Ica Kinamo and Sept type, instantly 
adjustable for rapid motion or individual exposures, 
will replace the existing hand and pocket cameras, and 
all our negatives will be small negatives—no bigger 
than a man’s thumb-nail. Coming events cast their 
shadows before. For almost every serious purpose we 
need prints at least 5 x 7 to 8 x ro inches in size: e. g. 
for portfolio, illustration, process reproduction, record 
and exhibition use. Until recently we have used 
cameras and equipment producing negatives of the 
size required in the print, obtaining the print by the 
method familiarly known as contact printing. But 
the world-wide demonstration, on the motion picture 
screen, that large prints of superb quality can be ob- 
tained from negatives no larger than 1 x 34 inch, has 
done its work. As one result seventy-five per cent of 
the negatives made by amateurs today are made with 
the perfected miniature or pocket camera, giving nega- 
tives generally smaller than 244 x 3% inches. Similarly, 
among professional and commercial photographers the 
tendency grows, of making small negatives and deliver- 
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ing prints therefrom as large as their intended use 
demands. Thus we have come to see that it is no longer 
necessary to make a negative as large as the print 
desired, since the quality of the print depends wholly 
on the quality of the negative and not on its size, or on 
the method employed in making the print. Hence the 
vital interest and significance of the methods available 
for the making of large prints from small negatives, 
commonly spoken of as enlarging methods. 

Old and New. These methods have been discussed 
at length in many issues of THE PHOTO-MINIATURE: 
e. g. Nos. 16, 35, 75, 100, 144 and 164, all now out of 
print. They served their day and purpose by showing 
how to get large prints from small negatives by projec- 
tion printing (enlarging), fully equal in quality to the 
large prints obtained directly from large negatives by 
contact printing. That these enlarging methods were 
more troublesome than the making of contact prints 
was indisputable, but the convenience of the small 
negative and the possibilities of modification and 
control in the enlarging process more than compen- 
sated for the disadvantages. Within the past year or 
two, however, enlarging methods have been, so to say, 
revolutionized by the introduction of special apparatus 
by which the bothers and difficulties peculiar to the 
earlier methods have been completely eliminated, and 
the making of large prints from small negatives (en- 
largements) is as simple as the making of contact 
prints. 

The Heart of the Difficulty in the oldtime methods 
was the obtaining of a sharply defined image of the 
size or degree of enlargement desired. This depended, 
and still depends, upon a certain and accurate adjust- 
ment of the relative positions of the lens of the enlarg- 
ing apparatus and the negative, and of the lens and 
the easel or sensitive paper on which the enlargement 
is obtained—an optical problem, solved by the use of 
lens calculations or by tedious trial and error. What 
happens is that with every change in the size or degree 
of enlargement desired, the pair of distances of the 
negative and of the sensitive paper respectively from 
the lens must be altered according to a definite rule 
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governing their relation. Enlarging, reduced to its 
simplest terms, is based upon placing the lens between 
the easel and negative at certain definite positions with 
respect to the positions occupied by the easel and 
negative to secure different degrees of enlargement in 
the projected image. When, by repeated and bother- 
some adjustment this correct relation of the distances 
separating lens and easel and lens and negative is 
secured, then we get a sharply defined image of the 
size desired. With the automatic enlarging apparatus 
of today this adjustment is obtained by a simple move- 
ment of one part of the apparatus, by which the pro- 
jected image is made to grow or shrink at will and yet 
is always maintained in perfect focus or definition. 
This means the elimination of all the trouble and 
fussing encountered in the earlier enlarging methods, 
together with complete control of the elements or 
composition of the enlarged image. The device by 
_ which this simplification of enlarging is effected con- 

sists essentially of a cam mechanism which so co- 
ordinates the movement of the parts of the apparatus 
as to automatically produce the relation of lens dis- 
tances ensuring a sharply defined image at any desired 
degree of enlargement within the capacity of the 
apparatus in use. 

Automatic Enlargers. The credit for the introduction 
of this improvement is due to the Eastman Kodak 
Company, and as the first commercial examples of 
this type of enlarger we have the Kodak Auto Focus 
Enlarger and Projection Printers, now coming into 
general use. Other examples are the Rexo Automatic 
Enlarger (Burke & James) and the Forsberg, with one 
or two European models not obtainable here. In the 
following pages Mr. Chester A. Kotterman describes 
and illustrates the design and construction of such an 
automatic enlarger. The special apparatus he describes 
may be made to serve a double purpose and so has a 
larger capacity than any of the commercial models. 
In the first form, as set forth in detail, it is a self- 
contained automatic focusing enlarger for prints up to 
8 x 10 inches, Fig. C, and may be used in any room 
illuminated with daylight or artificial light, a con- 
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venience to the amateur who has no darkroom. In the 
second form suggested, the enlarger may be converted, 
by certain adjustment of its parts, into a projection 


printer, as shown in Figs. D and Q, where Fig. D gives | 


a side view and Fig. Q an end view, giving enlargements 
larger than 8 x ro inches. In this form, however, it is 
no longer a self-contained unit, but is used with a 
separate and independent easel and requires a dark- 
room or enlarging room for its operation. In either 
form the lens employed in making the original negative 
is used in making the enlargement. 

Note, in passing, that in speaking of degree or times 
of enlargement in these pages, the reference is always 
to linear dimensions, not to increases of area. Thus a 
4-times enlargement of a negative 214 x 3% inches 
gives an enlargement 9 x 13 inches. 

Enlarging Fundamentals. As enlarging is simply an 
application of certain well-known optical laws or 
principles, it will be well at this point to consider 
briefly two fundamentals in enlarging, so that the 
principles underlying the designing and construction 
of an enlarger will be clear to the reader. 

Focal Length. In the development of the cam 
mechanism which is the vital factor in an automatic 
focusing enlarger, it is essential to know, very precisely, 
the equivalent focal length of the lens to be used as 
part of the apparatus. With the design for an enlarger 
given in this issue, full-size diagrams (Fig. T) are 
provided for the construction of two cams calculated 
for use with miniature camera lenses of 3’’ and 344” 
equiv. focus respectively. But it will not do for the 
reader to assume that the lens on his camera, listed as 
3” or 34%”, will work with the 3” or 31%4”’ cam shown 
in the diagram. This will not be the case unless the 
equiv. focus of the reader’s lens is exactly the same as 
the equiv. focus of the 3’ or 344”’ lenses mentioned in 
the text. The focal lengths of lenses listed in manu- 
facturers’ catalogues are approximate only; on careful 
measurement the actual equiv. focus of almost any one 
will slightly differ from the approximate figure used to 
classify the lens in the makers’ list. In ordinary photo- 
graphic work this slight difference need not be consid- 
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ered, but it is of prime importance in the development 
of the cam required in the automatic enlarger. Hence 
the first thing to know is the actual equiv. focus of the 
lens to be used in the enlarger. If it is not exactly the 
same as the 3” or 344” lens mentioned in the text, the 
reader must develop a cam fitted to his lens, following 
as a guide the method of laying out a cam described 
on other pages. 

Finding Equivalent Focus. The simplest way of 
finding the actual equiv. focus of the lens on your 
camera is to write to the maker, giving the number of 
the lens and asking for the precise information desired. 
Or any lens or camera repairer, possessing an optical 
bench or long bellows camera, can by a careful test of the 
lens supply the exact focal length in millimeters. Or you 
can find it for yourself by the following method, due to 
the late T. R. Dallmeyer. Remove the back from the 
camera and set up a groundglass or focusing screen at 
right angles to the optical axis of the lens. Focus on 
some very distant object as a cloud or prominent object 
in a distant view. Measure from the image side of the 
groundglass along the optical axis of the lens to any 
convenient point on the lens mounting, calling this dis- 
tance a. The point of intersection of the focal plane 
with the optical axis of the lens is known as the back 
focal point designated F. Now reverse the lens in its 
mounting, or reverse the position of the camera, retain- 
ing the relative position of the lens, camera and screen. 
Focus on the same distant object and measure similarly 
the distance } from the image to any convenient point 
on the lens mounting. This locates the front focal 
point F!. Next focus on an object three or four esti- 
mated focal lengths away. Measure the distance from 
the object to the point on the lens mounting used for 
b, designating this measurement as c; likewise the dis- 
tance from the object to the other point a, designating 
this distance d. Let f be the equivalent focus of the 
lens. Then f? = (c — bd) (d — a) and by substituting 
the distances measured for a, b, c, and d in this equation 
it becomes an easy matter to arrive at the value of f, 
which is the exact equiv. focus of the lens used. This 
method, while not as simple as some others in the books, 
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is an exact method; and errors in determining the vari- 
ous distances least affect the result when the image and 
object are of equal size, that is, when the distances c 
and d are equal. It is a good plan to repeat these meas- 
urements several times, obtaining an average value of 
f. With this knowledge of the exact equiv. focus of the 
lens on your camera the development of the cam for the 
_enlarger may be carried out with complete confidence 
as to results. 

Conjugate Foci and Enlarging. The other funda- 
mental is a knowledge of the law of conjugate foci as 
applied in enlarging. The word foci is the plural form 
of focus and conjugate foci simply means a pair of foci 
joined together or related. The conjugate foci used in 
enlarging are the distances of. the negative and sensitive 
paper respectively from the lens. These distances de- 
pend on the focal length of the lens and change with 
each different degree of enlargement. ‘Their actual 
length is determined by the focal length of the lens; 
their relative length by the degree of enlargement, fol- 
lowing a definite rule. 

In making a copy of the same size as the original the 
two conjugate foci are exactly the same and each one is 
twice the focal length of the lens. This establishes an 
important rule in photographic optics, viz., that the 
distance separating an object and a fullsize image of 
that object is equal to four times the focal length of the 
lens used. When we make an enlarged image of an 
object, the conjugates differ according to the degree of 
enlargement, but according to the following rule. The 
distance between the sensitive paper or easel and the 
lens equals the focal length of the lens multiplied by the 
degree of enlargement plus one focal length, and this 
distance is known as the major conjugate. Thus with a 
3’’ lens and 2-times enlargement it is 3 X 2+3= 09 
inches. The distance of the negative from the lens 
equals the focal length of the lens divided by the degree 
of enlargement plus one focal length, and this distance 
is known as the minor conjugate. Thus 3 + 2+ 3 = 
44 inches. With these simple rules one may calculate 
the conjugate foci or lens distances required for any 
desired degree of enlargement and, in the oldtime meth- 
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ods of enlarging, either this was done or one made use of 

the convenient Table of Conjugates for Enlarging to be 
found in any photographic yearbook. When these vari- 
ous combinations of major and minor conjugates or 
lens distances are brought about simultaneously by 
some mechanical means we have automatic focus en- 
larging. This is effected in the apparatus which, from 
this point forward, is described by Mr. Kotterman. 
EDITOR. 


Hypothetical Enlarger. Before considering in detail 
the actual design and construction of an automatic fo- 
cusing enlarger, let us formulate a hypothetical device 
so as to lay down the fundamental factors to be con-' 
sidered in an apparatus of this character. 

Suppose we mount an easel at one end of a base or 
platform. On top of this base let us place a smaller 
base free to slide back and forth between guide rails on 
the supporting base. If we mount the miniature camera, 
whose lens we are going to use as the enlarging lens, on 
this auxiliary base, we may alter the distance between 
the easel and the lens by sliding the auxiliary base on 
the main base. If now we could move the negative 
holder with respect to the lens while racking in and out 
the lens with respect to the easel, the whole problem of 
automatic focusing for any degree of enlargement would 
. be solved. 

Let us now refer to the illustrations running with the 
text for the better visualization of such an enlarger. 
In the references which follow, the specific part or de- 
tail of the apparatus spoken of is designated by a nu- 
meral within brackets, the illustration or diagram to be 
consulted being designated as Fig. A, B, C, or other 
letter of the alphabet. Every detail or specific part of 
the apparatus always carries the same numeral, but 
sometimes the reference is made to this detail in several 
diagrams. Note that Fig. T will be found on the folded 
insert facing first page of the text, while Fig. S is given 
on the first page of this insert. All other Figs. are given 
in the text pages. 

The Hypothetical Apparatus Visualized. Fig. A is 
the main base of the apparatus supporting at the left 
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end an adjustable easel, or in this case an enlarging 
back (8) Fig. B, for the sensitized material; sliding on 
top of the main base is another and smaller base (14) 
Fig. B carrying a fixed lens bracket (15) Fig. B; and a 
superposed negative holder (17) Fig. B capable of 
moving relatively to the main base and the auxiliary 
base. 

Suppose we attach a long toothed rack (4) Fig. A, to 
one of the guide rails which fix the path of travel of the 
auxiliary base, and suppose further we have attached 
to the auxiliary base a rotating axle on which is a small 
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gear wheel engaging with the teeth in the rack. By 
means of this rack and pinion, similar to those employed 
on view cameras, the auxiliary base is made ‘to move 
forward and backward on the main base. If we attach 
a bevel toothed wheel to the rotating axle and mount 
an upright spindle carrying a similar bevel toothed 
wheel on the auxiliary base, a rotary motion will be 
imparted to the bevel gear on the spindle at the same 
time the auxiliary base is sliding on the main base. If 
we then attach a cam shaped disc of metal to the bevel 
gear on the vertical spindle, the edge of which presses 
against a stud fixed to the negative carrier, the latter 
will move with reference to the lens while the lens is 
moving with respect to the easel, and the shape or 
contour of the cam, pressing against the stud, deter- 
mines the degree of movement of the negative holder; 
and the coordination of the several movements will 
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determine the degree of magnification of the negative 
image. This‘*in substance is what is done with the 
enlarger here described. 


Nomenclature. The automatic enlarging apparatus 
here described consists of the following essential parts: 
1. The main base or support for the apparatus. 
Figs. A and B. 
2. The enlarging back, carrying the focusing screen, 
bromide paper holder or plate holder and the 
roller ends of the bellows. (8) Fig. B. 


Fic. B 


3. The auxiliary base (14) Figs. B and F, which 
supports— 
a. The cam mechanism producing automatic 
focusing, Fig. G. 
b. The lens and camera bracket. (Chair device 
(15) Figs. B and L.) 
The negative and condenser carrier, (17) Fig. 
K and (65) Fig. L. 
. The lamp house or illuminator, (57) Fig. K. 
The Main Base, Figs. A and S (which is a cross- 
sectional view of the apparatus, half full-size, looking 
towards the easel end) consists of two wooden sections 
(1) and (2) hinged on the line x—x. (2) the shorter 
section is 2014” long and (1) the longer section is 31”; 
and their width is 1238’’. Each section is made of four. 
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strips of poplar wood 7%” thick glued together and 
fitted with tongue and grooved batons at the ends, 
with three cleats (13) Fig. B, underneath to prevent 
warping. The base is held in a continuous flat surface 
by means of the brass strips (18) Fig. B. These brass 
strips have another function which will be explained 
later. The guide rails (3) Figs. A and S extend nearly 
the entire length of each edge of the main base to fix 
the path of travel of the auxiliary base. They have the 
cross-section and dimensions shown in Fig. S. They 
are screwed, one on each side of the main base and 
parallel to its edges. Like the main base the guide 
rails are made in two sections with the joint at the 
same point as the hinged line of the main base. See 
Fig. A. The guide rails extend the entire length of the 
longer section (1), but they only extend 10” from the 
dividing line on the shorter section. 

Before these guides are permanently attached to the 
base, two grooves 3¢’’ deep and 34” wide are cut in the 
main base adjacent each guide rail. These grooves, 
which reach the entire length of the main base, are 
then filled with hardwood strips of the same length as 
the guide rails and projecting above the surface of the 
base 4’’, (5) Fig. A and (5) Fig. S. The raised surface 
of these strips eliminates nearly all sliding friction 
between the auxiliary and the main base. Of course, 
the guide rails and raised strips are integral with each 
section of the main base so that when this is flat they 
appear continuous. The guide rails and the inserts do 
not extend the full length of the shorter section of the 
base but leave an open part (6) Fig. A of the grooves 
at one end, as indicated. These grooves afford a means 
for attaching the enlarging back to the base in a 
slightly movable manner so it may be adjusted for 
critical focusing, as explained later. 

The Enlarging Back (8) Figs. B, E and O consists of 
a main rectangular wooden frame, like a box without 
top or bottom, 414”’ depth, 15’’ wide and 153” high, 
made of %’’ poplar wood. The back edge of this 
rectangular box is fitted with a frame the opening of 
_which corresponds to the opening of the bromide paper 

holder. The holder is an 8 x to Eastman combination 
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bromide paper and plate holder, or single book holder 
equipped with nesting kits from 3% x 4% to 8x Io. 
[The size of the plate holder determines the more im- 
portant dimensions of the apparatus. That is, if an 
11 x 14 holder were desired instead of the 8 x to, as 
here described, then the optical axis of the lens, the 
center of the negative carriage and the center of the 
illuminator would have to be raised a greater distance 
from the surface of the main base than would be neces- 
sary when using the 8x10 holder.| The holder is 
illustrated in Fig. R. The top back edge of the frame 
is cut away as at (9) Fig. O to provide clearance for 
the fingers when inserting and removing the plate 


holder. 


The plate holder is held against the framed opening 
of the back edge of the rectangular box by means of 
two strips of wood, one on each vertical edge of the 
frame, as indicated by (10) Figs. B and O. These L- 
shaped pieces of wood contain. flat bowed springs (11) 
Fig. B which force the holder against the frame, and 
the opening between the inner surface of the strips 
and the back is such that when the focusing screen (12) 
Fig. B is in place the holder may be inserted between 
it and the back of the enlarging back, as is ordinarily 
done with view cameras. 

The focusing screen (12) Fig. B is simply a thin 
wooden frame similar to a picture frame. It has a 
recess in which fits the sheet of ground glass and may 
or may not be fitted with a hinged back. The ground 
glass should be .of a very fine grain which will permit 
of sharp focusing. Care must be taken to insure that 
both the focusing side of the ground glass and the 
sensitized surface of the enlarging material, when in 
place in the plate holder, register exactly in the same 
plane, otherwise the sharp image as seen on the ground 
glass may not be sharp when the plate holder is inserted. 

Critical Focusing. The adjustment of the enlarging 


_ back to secure critical focusing is accomplished in the 


following manner. Two hardwood strips (72) Fig. O 
are screwed to the bottom surface of the rectangular 
frame. These strips are thick enough to project about 
V’ above the surface of the main base, which prevents 


aes THE PHOTO-MINIATURE 


the bottom of the rectangular frame sliding directly 
upon the main base, thus reducing the friction between 
these to a minimum. The strips should be attached 
even with the front edge of the frame but may extend 
from the back edge about an inch to give greater sta- 
bility and they should slide freely in the unfilled por- 
tions of the grooves of the main base. One end of the 
threaded axle (71) Figs. C and O, 38” in diameter and 
7’’ long rotates in the brass plate (70) Fig. O which is 
screwed to the bottom edge of the frame. A small brass 
plate (19) Fig. C having a threaded hole through which 
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screws the axle (71) is attached to the end of the main 
base. A hand wheel is fastened firmly to this axle, and 
by turning it the enlarging back is moved very slowly 
back and forth in the grooves of the main base, thus 
affording a means for very sharp focusing. 

For Diffusion Effects. A box-like frame (25) Fig. E 
constructed of 4’ wood with inside dimensions as 
shown in Fig. O is fitted within the main rectangular 
frame of the enlarging back. This frame is not necessary 
but may be found convenient if it should be desired 
to make diffused focus enlargements through bolting 
silk. Light wooden frames may be covered with the 
silk, and these frames fitted nicely on the inside of the 
box-like frame; thus they may be moved back and 
forth in this inner frame in front of the enlarging 
material and the adjustment possible provides most any 
degree of softness or diffusion of the projected image. 
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The Bellows. A study of Fig. E discloses the manner 
in which the parts of the bellows are assembled and 
attached to the enlarging back; and Fig. C shows the 
enlarging back complete with the bellows extended. 
The bellows consists of three opaque window shades 
rolling up on spring rollers attached to the sides and 
top of the enlarging back with the main base as the 
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fourth side. The opaque window shade material, prefer- 
ably of a dull black color, is 36’’ long. The width of 
the two side curtains is 12’’ and the top edges of these 
come even with the top surface of the rectangular frame 
of the enlarging back and the lower edges just reach the 
bottom of the grooves (78) Figs. Q and S formed by the 
guide rails and the extra pieces (7) Figs. A and S. The 
two side rollers are held in place by small brass strips 
(79) Fig. B screwed to the top and bottom cf the 
enlarging back extending far enough out so the hades 
will roll completely up without touching the sides 
of the frame. 
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Two strips of '4"’ wood (21) Figs. E and O are next 
screwed even with the back edge of the enlarging back 
and even with the bottom, but projecting above the 
top of the frame with sufficient width that when two 
similar pieces (22) Figs. B and E are screwed at right- 
angles to the two pieces just mentioned they will clear 
the shade when it is rolled up. Fig. E shows one of — 
these side pieces removed. Two more pieces of wood 
(24) nS E of the same height as the enlarging back are 

........ attached to the pieces (22) 
Fig. E. The width of these 
pieces, however, is such 
that they do not quite 
touch the side of the rec- 
tangular frame comprising 
the enlarging back but 
leave a ’’ space, as indi- 
cated at (23) Fig. E.. It 
will be apparent from the 
foregoing description that 
the three pieces of wood 
attached to each side of 
the main frame of the 
enlarging back form a 
housing which completely 
incloses the side curtains 
Fic.:0 of the bellows, and the 
ends of the bellows members slide through the spaces 
between the housings and the rectangular frame. As 
the bottom edges of these housings are even with the 
bottom of the main frame of the enlarging back which 
is raised about l%’’ above the surface of the main 
base, they do not slide on the main base. Strips of 
black felt, whose lower edges press against the main 
base may be attached to the lower inside walls of the 
housings, thus effectively blocking out any light that 
might leak in along the lower edges of the housings. 

The top curtain (27) Fig. E is 13’’ wide so its roller 
may be held by little brass plates screwed to the inner 
surface of the side housings. A housing similar to those 
on the side of the enlarging back is fitted on top of the 
main frame. In Fig. E the top of this housing has been 
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removed and is seen lying on the main base. Its back 
edge is cut away as at (g) Fig. B, providing ample 
clearance for the insertion and removal of the plate 
holder and focusing screen. Another piece of wood (80) 
Fig. C is attached to the front edge of the top piece of 
this housing and like the two side pieces (24) Fig. E it 
leaves a 1%’’ space for the top curtain to pass through. 

The opaque shades forming the bellows members 
should be made up with a 14” stitched edge along either 
side which greatly stiffens the material. The rollers are 
ordinary window shade rollers cut down to the proper 
lengths. The little ‘“‘“dogs’’ or pawls which drop in 
notches in the end of the rollers, when they are hung 
horizontally at a window to hold the curtain at any 
point, should be removed before the rollers are per- 
manently installed or they may be put out of com- 
mission quite easily by pressing a bit of gum or wax on 
them after they have been moved as far as they will go 
from the notches. 

The two side curtains pull out directly through their 


‘slits into the grooves (78) Figs. Q and S. The top 


curtain pulls out through its slit, and as the side cur- 
tains are even with the top surface of the main frame 
of the enlarging back, the top curtain rests on the upper 
edges of the side curtains. 

The housings are necessary to prevent light leaking 
into the inside of the bellows at the enlarging back end 
of the apparatus. This construction affords a very 
simple yet serviceable bellows, light tight enough for 
use in a room illuminated by artificial light, but it may 
be made strictly light tight, however, by throwing a 
focusing cloth over it during exposures. 

Before leaving the subject of the enlarging back and 
the bellows, it may be remarked that these two items 
need not be built if it is desired to limit the construc- 
tion of the apparatus to a projection printer. As was 
pointed out earlier, the apparatus here described serves 
a dual purpose and to use it as a self-contained unit it 
is necessary to build the enlarging back and the bellows. 
It is obvious too the construction of the shorter section 
of the main base may be eliminated if one is going to 
confine the construction to a projection printer. 
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The Auxiliary Base, Figs. F and G, is constructed of 
four pieces of 7%’’ poplar wood glued together with 
tongue and grooved batons at the ends. It is 1034” 
wide and 19” long. Its width is 1%” less than the dis- 
tance between the inner surfaces of the guide rails of 
the main base. See Fig. S. A 14” brass rod (63) Figs. 
G, K and S is set in a groove in one side of the auxiliary 


base and two brass springs (29) Figs. F and S are set 
in the other side. The surface of the brass rod projects 
about 14” beyond the edge of the base) and the two 
springs on the other edge keep the base pressed against 
one guide rail, thus reducing friction and maintaining 
perfect alignment. Having constructed the auxiliary 
base and fitted it to the guide rails so that it slides 
freely back and forth between them, the next step will 
be the construction of the cam mechanism. ~ | 

Lens Foci and Enlarging. Before taking up the de- 
tails of cam construction, it may be well to turn back 
and re-read what was said about the necessity of know- 
ing precisely the equiv. focus of the lens to be used, and 
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the part played by conjugate foci in enlarging. The im- 
portance of a clear grasp of these two factors cannot be 
over emphasized. The accurate and smooth operation 
of the cam mechanism and its efficiency in automatic 
focus enlarging are wholly dependent upon the fitting of 
the cam to the precise equiv. focus of the lens. This 
being known or determined by careful measurement, we 
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are now ready to consider the construction of the cam, 
and all references to focal lengths hereafter are to be read 
as meaning the exact equivalent focus of the lens in use. 

We will deal with two cams, Fig. T, one being termed 
a 3’’ cam because it has been designed for use with a 
lens listed as 3” focal length, and the other a 344” cam 
for use with a lens listed as 344” focal length. It is 
understood, of course, that these cams cannot be used 
with any lens listed as a 3” or 344” lens, but only where 
the 3’’ lens has an exact equiv. focus of 2.874’’ and the 
314" lens an exact equiv. focus of 3.63’. If you find that 
your lens does not have an equiv. focus equal to either of 
these two above mentioned values, it will be necessary 
to work out individual values and develop a cam to fit 
your lens by following the method given on a later page. - 

Theory of Automatic Focusing. We have seen that 
the distance from the easel to the lens follows a very 
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simple law: degree of enlargement times the equiv. focus 
of lens plus one focal length. For example, suppose our 
enlarging lens has an equiv. focus of 3.63’’, and we desire 
to make an enlargement of 2-times. Applying the rule 
just stated:. 2 x 3.63’"++ 3.63” ="1680) see Ones 
enlargement it would be 18.15’’; and for a 6X enlarge- 
ment it would be 25.41’. An examination of these 
figures discloses an interesting fact. Starting with a 1X 
enlargement, or where the enlargement is the same size 
as the original (at the major conjugate foci points of 
the lens), the distance between the lens and the easel 
is equal to the addition of one focal length to each 
succeeding degree of enlargement; that is, 1X enlarge- 
ment equals 7.26%; -2X°= (10.8033 ¢ ee 
4X = 18.15"; 5X = 21.78”; and 6X = 25.41”. In 
other words the distance between the lens and the easel 
varies in a direct ratio for any degree of enlargement. If 
this or a similar ratio were true of the varying distances 
between the lens and the negative, it would be quite 
simple to design an automatic focusing device. Let us 
see how the negative distances compare with the easel 
distances. 

The distance of the negative from the lens is equal to 
the equivalent focus of the lens divided by the degree of 
enlargement plus one focal length, which gives for the 
degrees of enlargement used above: 1X = 7.26”; 
aX = 5.445"; 3X = 4.847; 4 = 45375 ee 
4.356"; and 6X = 4.235’. We immediately see from a 
consideration of these figures that no simple ratio ex- 
ists between them as is the case with the easel distances; 
therefore, in order to effect automatic focusing it be- 
comes necessary to design a suitable mechanism which 
will cause these distances to adjust themselves auto- 
matically. [In considering these two sets of figures it is 
interesting to point out the fact that if we multiply any 
negative distance by the degree of enlargement for that 
distance, the result will equal the easel distance for that 
particular degree of enlargement. For example: take a 
5X magnification. Here the negative distance is 4.356” 
and 5 x 4.350’ = 21.78” which is also the easel distance 
fora 5X enlargement. This constitutes a reliable check 
when computing the easel and negative distances, or 
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major and minor foci for different degrees of enlarge- 
ment.| 

The Rack and Pinion. We have seen from the fore- 
going that each added degree of magnification advances 
the lens one focal length further from the easel (assum- 
ing the easel to be stationary and the lens to move). 
A suitable rack and pinion for this work is a rack of 
brass 144”’ square and 24” long (4) Fig. A of 48 pitch 
which meshes with the pinion wheel, (35) Figs. G and S, 
1’ in diameter having 48 teeth with a 1’ or 3¢"’ face. 
The rack and pinion are regular stock articles obtain- 
able from any gear supply house. The rack is held in a 
groove cut in the top of one of the guide rails starting 
1%”’ from the hinged line X—X’ and extending along the 
guide rail a distance equal to the length of the rack. 
See (4) Figs. A and S. The rack makes a tight fit in this 
groove and projects above the surface of the guide rail 
3¢'’. The rack must be parallel with the raised surface 
of the strips set into the main base otherwise the auxil- 
iary base, which carries the pinion engaging with the 
rack, might move freely when the pinion is at one end 
of the rack and bind at the other end if there is a lack of 
parallelism. 

Relation Between Easel Distance and Rack and 
Pinion Movement. The camera employed as the 
enlarging lens is held rigidly in the chair device resting 
on the auxiliary base. Now by racking in and out the 
auxiliary base the distance between the easel and the 
lens varies according to the movement imparted to the 
auxiliary base by the rack and pinion. This movement 
accomplishes half the problem of automatic focusing. 

It is necessary at this point to determine how many 
turns of the pinion are required to move the lens one 
focal length, or the equivalent of one degree of enlarge- 
ment, from the easel. The lens of the Ansco Speedex 
camera here described has an equivalent focus of 3.63”, 
which is the distance the auxiliary base must move from 
the easel for each degree of enlargement; for a lens of 
2.874"’ equivalent focus the auxiliary base should move 
2.874’ for each degree of enlargement. To convert this 
distance into terms of revolutions of the pinion gear 
meshing with the rack, as the pinion is 1’’ in diameter, 
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one complete turn will move the auxiliary base a dis- 
tance of 3.1416’, but it should move 3.63”; therefore, 


I ; 
the pinion must make 1 635 revolutions. [It would be 


possible, of course, to employ a rack and pinion whose 
pitch and diameter were such that one turn of the 
pinion would advance the auxiliary base one focal 
length; but this would entail the construction of a spe- 
cial rack and pinion which would not be readily obtain- 


Pre 


able as a stock article and therefore much more costly 
than the combination here described. | 

Relation Between Negative Distance and the Rack 
and Pinion Movement. The next step is to work out a 
scheme whereby the indirect ratio of the negative dis- 
tances may be coordinated with the rack and pinion 
movement. Suppose the axle, which is attached to the 
auxiliary base and to which is fitted the pinion, is also 
provided with a gear train actuating a small bevel gear 
which engages with a large bevel gear rotating on a 
vertical spindle on the auxiliary base. See Fig. G. As 
the auxiliary base is racked in and out a rotary motion 
is imparted to the large bevel gear. If we fasten a cam 
shaped metal disc to the large bevel gear the cam will 
turn when the auxiliary base is racked in and out. If the 
edge of this cam presses against a stud on the negative 
holder, the negative holder will move with respect to the 
lens while the lens is moving with respect to the 
easel and by causing these movements to take place in 


Le 
ke ———— > 
ER ROTI A 


MAKING AN ENLARGER 419 


the correct ratios the whole problem of automatic focus- 
ing will be solved. ; 
The Cam Driving Mechanism. A sheet of brass or 
aluminum with the dimensions shown in Figs. F, H, 
I and S is set into the auxiliary base flush with the sur- 
face. A brass bearing block (44) is screwed even with 
the edge of the metal base. In the center of this bearing 
block a %4"’ hole is drilled. The height from the bottom 
of the block to the center of this hole is determined in 
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the following way. The auxiliary base with the metal 
plate set in position is slid on the main base between the 
two guide rails. Then the 1” pinion is placed in position 
on the rack opposite the bearing block. It will now be 
quite easy to locate and mark the center of the hole in 
the block to coincide with the center of the hole in the 
pinion. When this distance has been ascertained ali the 
other bearing holes in the bearing blocks and the one in 
the vertical spindle or pillar are drilled at the same 
height above the surface of the metal plate. Another 
bearing block (43) is also screwed to the base plate 
in the position indicated by Figs. H, I and S. This 
block has two 14” holes drilled in it 34’ apart. A piece 
of steel rod 1%4”’ in diameter (drill rod) 5” long (37) ro- 
tates in these bearings. This rod or axle projects be- 
yond the plate about 238’ and a hand wheel (36) is 
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rigidly attached to the outer end. The 1” pinion wheel 
(35) already referred to is now rigidly attached to the 
axles in such a position that when the auxiliary base is 
moved on the main base the pinion will engage with the 
rack. At the other end of the axle a %”’ diameter, 48 
pitch gear wheel with 4” face is attached (33). The ver- 
tical spindle (41) is now screwed to the plate in the 
position shown, and is prevented from turning by the 
pin indicated in Fig. S. 

Another 14” axle (38) rotates in its bearing in block 
(43) and a hole drilled in the vertical spindle. The end 
of the axle supported by the pillar is turned down to 
34,’ in diameter to fit the hole in the small bevel gear 
(42) so the hole in the pillar must be 34’ instead of 4" — 
as in the bearing blocks. On the outer end of this axle a 
1’’ diameter, 48 pitch, gear wheel with 1%’ face (34) 
meshing with the 14’’ wheel is attached. A shoulder is 
turned down on top of the pillar to fit the hole in the 
‘large bevel gear wheel (40). This wheel is 214” in diam- 
eter, 80 teeth and 14” face. (The journal or the shoul- 
der on the vertical spindle and the bevel gear comprise 
the vertical spindle referred to in the discussion of the 
hypothetical apparatus.) The small bevel gear wheel 
(42) is 14” in diameter, 16 teeth and 4%” face and is 
attached to the axle (38) and its teeth mesh with those 
of the large bevel gear. When hand wheel (36) is turned 
the pinion, meshing with the rack attached to the main 
base, causes the auxiliary base to move. The small gear 
(33) on axle (37) is one-half the diameter of the large 
one on axle (38); consequently the latter rotates one- 
half as slowly as the former; and as the gear ratio be- 
tween the small bevel gear and the large one is I-5, 
the large bevel gear makes one complete revolution 
while the hand wheel is making ten complete turns. 
[Instead of using a pair of bevel gears and the pair of 
spur gears to bring about this gear reduction, a more 
practical plan would be to employ a worm and gear. 
In this case the axle carrying the 1’’ pinion engaging 
with the rack would be extended and the worm wheel 
attached at the far end while the gear wheel meshing 
with the worm would be supported on the vertical 
spindle. This plan eliminates the pair of intermediate 
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gears but entails the construction of a special worm and 
gear. The present arrangement was adopted because 
the gear train described can be purchased as stock ar- 
ticles from any gear supply house.| 

The reason for slowing down the rotation of the large 
bevel gear to which is attached the cam is this. The ap- 
paratus has been designed to give a maximum enlarge- 
ment of 8X. The rack and pinion movement is such that 


I ? fe 
I 644 revolutions of the pinion are necessary for each 


degree of enlargement; hence the maximum enlarge- 


ment of 8X would require the pinion to revolve 8 x 1 ee 


or a little less than ten revolutions of the hand wheel. 
Therefore, if we did not have a gear reduction between 
the pinion and the large bevel gear equal to or some- 
what greater than one to nine, the large bevel gear 
would revolve more than one complete revolution while 
the hand wheel was turning through the necessary revo- 
lutions to produce the maximum enlargement of 8X. 
And if the large bevel gear, to which is attached the 
cam, should make more than one complete revolution, 
the cam would not function properly. 

Cam Fundamentals. It is worth while to repeat that 
the whole problem of automatic focus enlarging is cen- 
tered around a mechanical device which will automat- 
ically adjust the negative distance with respect to the 
lens while the lens is being moved with respect to the 
easel. The rack and pinion movement takes care of 
the distances separating the lens and the easel, and if the 
reader will just remember that attached to this rack and 
pinion mechanism and actuated by it is a train of gears 
which causes a cam shaped disc to revolve slowly with 
the edge of the disc pressing against and moving the 
negative carrier, he will find that auto focusing is 
really quite simple. 

One or two simple analogies will afford the layman a 
complete understanding of the cam and its function. 
The rack and pinion supplies definite motion; 1. e., if 
you turn the pinion a definite number of revolutions the 
auxiliary base will move a definite distance per turn of 
the pinion toward or away from the easel. It may be 
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likened to a stairway wherein the width and height of 
each step is the same. As you mount the stairway you 
are raised a definite distance from the floor and also 
moved away from the foot of the stairway a definite 
distance by each step mounted. As both the tread and 
the rise of the steps are the same for each step you could 
stretch a string from the first step to the last one at the 
top and each step in between would touch the string. 
Suppose, however, that the tread or width of the steps 
remains the same but the first step raises you say 12” 
from the floor; the second step 9’; the third step 7”; 
the fourth one 6”; the fifth one 514” and the last one 
514”, you would find that a string stretched from the 
first step to the last would not touch any of the inter- 
mediate steps. To touch all the steps the string would 
have to assume a curved shape; the sharpest portion of 
the curve being at the lower part of the stairway, gradu- 
ally flattening out as it neared the top. The varying 
heights of these steps may be likened to the distances of 
the negative from the lens for different degrees of en- 
largements. Referring to page 416 giving the negative 
distances for six different degrees of magnification, it 
will be noted that the greatest distance is one degree; 
2X is considerably shorter; 3X somewhat shorter; and 
as the 6th degree of magnification is approached the 
distances become more nearly the same. If we were to 
erect seven parallel lines from one base line, the distance 
separating each pair equalling the focal length of our 
lens (which would be comparable to making the width 
of each step the same in the case of the stairway) and 
make the length of the first line equal to the negative 
distance for 1X, the length of the second line equal to 
2X, and so on to the last line, we would find that in 
order to connect the tops of these perpendicular lines 
we would have to draw a curved line as we found it 
necessary to curve our string on the stairway. 

Instead of erecting these lines on a common base, we 
might have them radiating from the center of a circle 
like the spokes of a wheel, with the angle between each 
pair the same. Starting from any one line we might lay 
off the distance from the center of the circle equal to the 
negative distance for 1X; the second line equal to 2X; 
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the third 3X; and so on, and to connect the ends of 
these spokes or radii, we would have to draw an irregu- 
lar curve. , 

By modifying the above procedure slightly and draw- 
ing the curve on the rotating disc attached to the large 
bevel gear mounted on the vertical spindle of our hypo- 
thetical apparatus, and then cutting the contour of the 
disc to conform to the irregular curve, the disc will 
move the negative holder a large or small distance ac- 
cording to the varying periphery of the cam, while the 
lens is moving with respect to the easel; and this disc 
with its irregular curved periphery is the cam of the 
automatic focusing apparatus. 

Construction of the Cam. The reader’s attention is 
now directed to Fig. T which is a full-sized drawing of a 
cam suitable for the two most popular miniature cam- 
eras, those with lenses approximating 3’’ in focal 
length, and those of approximately 314’’. Looking at the 
illustration with the legend Fig. T at the bottom of the 
drawing, the illustration is in the correct position for 
considering the development of the 344’’ cam which is 
indicated by heavy lines. Turning the page clockwise 
through oo degrees, or until the legend, Fig. T, is at the 
left, the illustration is correctly positioned for the devel- 
opment of the 3’’ cam, which is indicated in light lines. 
Only the outline of the 314” cam is drawn heavy, how- 
ever, the radii of both cams being drawn alike. The 344”, 
cam will be dealt with here, but for those who plan to! 
build an apparatus for 3” lenses, it is only necessary to: 
state that exactly the same procedure is to be followed, 
substituting the 3’’ drawing for the 314” one, likewise 
the other data supplied. (For those who desire to follow 
through the actual theory and design of the cam, the 
complete development including the necessary formulae, 
calculations and tables are given later under the sub- 
title Cam Design.) | 

Sheet brass 1%’ thick is an excellent material with 
which to make the cam, although sheet aluminum could 
also be used. The first step is to trace the drawing of the 
cam on the metal plate. The drawing is attached to the 
sheet of brass by several dabs of paste or glue (Grippit 
is good for this purpose). The whole sheet should not be 
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covered with the adhesive as this might distort the 
drawing thus destroying its accuracy. When the draw- 
ing has been attached mark the center O Fig. T of the 
cam by a prick mark. A mechanic’s scriber, stout 
needle, or any sharp metal point will do this accurately. 
Next prick mark the points along the outline of the cam 
including the three holes (45) Figs. G and T, by which 
the plate is fastened to the large bevel gear. After all the 
points have been marked the drawing may be removed 
from the plate. The contour curve of the cam should 
now be drawn through the points on the metal plate; 
also the major radii; i. e.; OE) 2,6; 3:0;ameeeeoree 

If the foregoing instructions are carried out accu- 
rately an exact duplicate of the cam drawing, excepting 
the minor radii, should appear on the plate. 

A Word of Caution. The reader has probably realized . 
by now that the cam is the heart of the apparatus and 
the one part requiring the greatest care in its construc- 
tion. Manifestly then any inaccuracy in exact dimen- 
sions of the cam will be serious. While making the trans- 
fer it is well to check the work occasionally by measuring 
some of the radii drawn on the metal plate and compar- 
ing the results with the distances given in the table for 
the cam under construction. This is advisable because 
the engraving of the drawing may vary slightly from the 
original, or some slight error might be made in the 
transfer. All measurements are to be made from the 
outside edge of the circumference of the.base circle, 
first subtracting 2 from each radius length, because the 
distance from the center of the base circle is 2’’, and 
more accurate measurements are possible when working 
from the edge of the base circle outline. 

If the dimensions of the various parts of the drawing 
on the metal plate check with those of the figure in the 
monograph and with the dimensions given in the table, 
or with the dimensions computed for the particular lens 
used, the cam is ready to be cut out to shape. It should 
be cut out roughly, first, care being taken not to run in- 
side the line of the curve. After this has been done the 
final grinding or filing down to the line of the curve is 
made. This part of the work must be done very accu- 
rately, filing or grinding as close as possible to the line. 
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A 34" hole is next made very carefully at the center of 
the cam for the purpose of centering the disc on the 
vertical spindle. 

Another and Better Way to lay out the cam is this. 
Having roughly located the center of the cam on the 
sheet of metal, the 34” hole is drilled. Now turn down a 
shoulder, the height of which is about the thickness of 
the metal plate, on a piece of brass rod which will fit the 
34"’ hole snugly. Before the piece of metal rod is re- 
moved from the lathe a very small center hole is made. 
The sheet of metal is now placed on the brass stud and 
the engraving of the cam placed on it so the center of 
the latter exactly coincides with the center hole in the 
stud projecting through the 34” hole in the plate. The 
balance of the work of transferring the drawing to the 
plate is then carried on as already described. By drilling 
the hole first all danger of drilling it off center after the 
outline of the cam has been transferred to the sheet of 
metal is avoided. 

The three elongated holes (45) Fig. T are then 
drilled in the plate. It will be apparent from Figs. F and 
G that the cam fits on a shoulder turned down on the 
vertical spindle and rests on top of the large bevel gear 
to which it is attached by three screws passing through 
the elongated holes already mentioned. 

The apparatus as far as we have considered it now 
consists of the enlarging back, the main base and an 
auxiliary base which slides back and forth on the main 
base by means of a rack and pinion movement which in 
turn actuates a train of gears causing the cam to re- 
volve slowly on the vertical spindle. The parts of the 
apparatus carried by the auxiliary base will be described 
next. 

The Camera Bracket, which carries the camera whose 
lens is used for the enlarging lens, resembles somewhat a 
chair without a back (15) Fig. L. The camera (16) 
Fig. B, with its back removed and platform opened and 
bellows extended, fits into this chair device with the 
platform resting on the bottom of the bracket. The 
front of the lens faces the enlarging back. No working 
dimensions are given for this part of the apparatus as its 
shape and dimensions will have to be modified to hold 


426 THE PHOTO-MINIATURE 


__ different types of cameras, but the distance between the 


surface of the main base and the optical axis of the- 
enlarging lens is determined as follows: The center of 
the plate holder is first found by drawing diagonals on 
the slide. The distance is then measured from the inter- 
section of these diagonals to the surface of the main base 
after the holder has been inserted in the enlarging back 
and this distance will be the correct distance between 
the main base and the optical axis of the enlarging lens. 
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The bracket is mounted at the left end and in the center 
of the auxiliary base by screws which pass up through 
the auxiliary base into the bracket. 

The Condenser Housing, Fig. S, is a box constructed 
of 4%” poplar wood; its principal dimensions are indi- 
cated in Fig. S where a front and side elevation of the 
condenser housing is shown. The pair of plano-convex | 
lenses comprising the condenser are 41%4’’ in-diameter 
and have an equivalent focus of 214’. Holes 4” in diam- 
eter are cut in the center of the front and back faces of 
the box with circular rebates (78) Fig. S, 34’’ deep and 
14"' wide into which fit the condensers, these being held 
in position by the spring wire rings (79) which snap into 
place after the condenser elements have been inserted 
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in the grooves. When the parts of this housing are being 
constructed provision may be made for the insertion of 
a sheet of ground glass in a groove (76) between the two 
condensing lenses; although a better plan is to have the 
ground glass between the light source and the conden- 
sers as (62) ores Kee, 

Two strips of wood (54) Figs. J and S are screwed to 
either edge of the back face of the housing next to the 
camera bracket. These wooden pieces form a slide into 


ee 
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which fits the negative holder (82) Fig. S, and this is 
held in place against the face of the housing by means 
of flat bowed springs (77) set in either strip. As will be 
seen from Fig. S, the top of the condenser housing is 
built with a hinged section (20) swinging up in the 
direction of the arrow when the negative holder is in- 
serted or withdrawn. . 

The Negative Holder, Fig. P, is quite simple to 
construct. It consists of a 4 x 5 printing frame which 
has been cut down to 3%” in thickness. The ordinary 
hinged back is replaced by two U shaped metal sections 
(73), Fig. P, 14” thick, hinged to the frame. The rec- 
tangle inclosed by the opening formed when the two 
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metal sections are closed measures 214” x 314”, or 144” 
greater each way than the maximum size of the negative 
to be enlarged. See Fig. R which shows the hinged 
pieces flat. 

Two swiveling bowed springs with notches (74) Fig. 
P are attached to one of the hinged sections. The . 
notches engage under the heads of two protruding 
screws in the other piece. A sheet of clear glass 4 x 5 


Freeh 


inches is placed in the printing frame, the negative is 
placed on this sheet of glass, emulsion side up, and a 
paper mask is put over the negative. The hinged 
members are then pressed down and the springs caught 
under the screw heads. These springs exert sufficient 
pressure to hold the negative in flat register with the 
glass and the entire construction is such that no glass is 
between the negative and the lens, thus avoiding any 
distortion that might arise if glass came between the 
negative and the lens. 

When the printing frame or negative carrier is in- 
serted in the grooves formed by the two wooden pieces 
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attached to the back side of the condenser housing, the 
center of the frame will be on the optical axis of the 
as apparatus with the nega- 

tive, emulsion side 
towards the lens, about 
38"’ from the surface of 
the rear condenser ele- 
ment. If the apparatus is 
to be used with both 
plate and film negatives, 
strips of cardboard the 
thickness of the glass 
negatives must be inser- 
ted between the printing 
frame and the condenser 
housing, when using film 
negatives, to compensate 
for the difference 

- ee ee in thickness be- 
- tweensthem. 
This must be 
done to insure 
both emulsion 
surfaces register- 
ing in the same 
plane. The nega- 
tive masks (75) 
Fig. P are made 
of thin bristol 
board and fit the 
frame snugly; 
i. e., without any 
appreciable 
pie ee -. movement. Sev- 
erali.of these 

nS masks should be | 

made up containing different sized openings. Thus any 
portion of a negative may be masked by shifting the 
negative under the mask before the springs are pressed 
down, and the construction of the holder insures the 
masked portions of the negatives being correctly cen- 
tered on the optical axis of the apparatus. As the 
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greatest dimension of the negative is but 314” and the 
smallest of the printing frame 4” and the clear surface 
of the condenser 4’ in diameter, the negative may be 
turned in any position to mask properly such portions 
to be enlarged. 

The Bridge Over the Cam Mechanism. The negative 
must be free to move back and forth with respect to the 
enlarging lens while the latter moves with respect to 


the easel. This is accomplished by a bridge over the - 


cam mechanism. Two brass rods (50) Figs. J and S, 4” 
in diameter and 1414” long are attached to the camera 
bracket at one end of the auxiliary base and to a block 
of wood (30) at the other end. These rods are 34%” be- 
tween centers. Holes are drilled and tapped in the ends 
of the bridge members to receive machine screws. Two 
brass plates with holes in them 31%” apart and fitting 
the screws just mentioned are then screwed to the ends 
of the rods. These brass plates (68) Figs. J and M are 
attached to the camera bracket and the wooden block 
by screws. 

Two similar brass plates (47) with 144” holes 31%” 
between centers are next fastened to either bottom edge 
of the condenser housing. Two grooves (81) Fig. S, 
3¥8’’ wide and 38’ deep are cut in the bottom of the 
housing at the proper point to afford clearance for the 
bridge rods. . 

If the work has been done correctly it will now be 
found that when the block and the camera bracket to 
which are attached the ends of the bridge members, are 
placed on the auxiliary base, the condenser housing will 
slide freely on the rods, clearing the cam mechanism be- 
neath. As will be apparent from the illustrations, the 
distance from the optical axis of the condensing system 
to the main base is the same as the distance of the axis 
of the enlarging lens and the intersection of the diag- 
onals of the plate holder in the enlarging back to the 
main base; and the metal plates supporting the conden- 
ser housing and which slide on the bridge rods do not 
touch any part of the cam mechanism below. 

The Cam Stud. Before the bridge is attached per- 
manently to the auxiliary base the stud, against which 
the cam presses, should be attached to the bottam of the 
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condenser housing. The stud, (48) shown in cross-sec- 
tion in the side view of the condenser housing in Fig. S, is 
a steel roller in the form of a tube about 14” in diameter 
and 14” long (48). It makes a nice rotating fit on the 
shank of the steel screw which screws into the brass 
plate (49) Figs. J and S. The edge of the cam (28) Fig. 
S rolls on this roller, the roller revolves on the screw, 
thus reducing friction to a minimum. 

The Illuminator or Lamp House (57) Figs. C and K 
is constructed of metal. Its base (60) Fig. K is a piece 
of aluminum 1%” thick 
and 514” long. The sides 
are square with the front 
for a distance of 234”’ then 
follow the arc of a circle 
whose radius is 234’’. The 
lamp socket is a metal dis- | 
play sign socket and is 
fitted tightly into a metal 
sleeve (66) Fig. M. (52) 
Fig. J shows the bottom 
of the socket where the 
wires are attached. This 
sleeve makes a sliding fit in 
a metal tube (67) Fig. M 
which is attached to a 
. metal plate or stage (53) 
Fig. J. A set screw lacks the socket and its containing 
sleeve at any height. The stage moves laterally with 
respect to the bridge rails by sliding in grooves cut in 
two metal plates which in turn slide on the bridge 
rails. This construction affords a vertical movement, 
a lateral movement and a back and forth movement 
of the lamp socket on the bridge rails; thus the electric 
lamp may be raised or lowered until the filament 
(center of illumination) is on the optical axis of the 
apparatus, and the lamp stage may be adjusted with 
reference to the condensing system so the cone of light 
emerging from the condensers comes to a focus on the 
enlarging lens. 

The lamp house proper is made of sheet tin or prefer- 
ably of polished nickel plated sheet brass because it has 
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been found by experience that it is difficult to get a suit- 
able white enamel for the inside of the house which will 
withstand the intense heat given off by the lamp. Nickel 
plated brass or polished aluminum will afford nearly as 
much reflection and diffusion of the light rays as a white 
enameled surface and will not be affected by the heat. 
The walls of the house are about 6”” high which brings it 
nearly to the same level as the top of the condenser 
housing. It is fastened by screws to the base plate. A 
top of metal and similar in shape to the bottom is riv- 
eted to the walls. Both the top and the bottom are 
pierced by 1%” holes to afford ventilation; and to pre- 
vent light passing through these holes, two baffle plates 
5’’ in diameter (59) Fig. K are placed inside the housing 
but separated from the top and bottom a distance of 14” 
by metal pillars. The base is pierced at the center of the 
arc of the circular end by a hole threaded to screw on 
top of the sleeve (66) Fig. M moving vertically in the 
tube (67) Fig. M attached to the stage sliding on the 
bridge members. The lamp (58) Fig. K is a 250-watt 
stereopticon bulb. The lower baffle plate is provided 
with a hole 158’’ in diameter through which the bulb 
passes when it is screwed into its socket. 

Fig. K shows the lamp house partly unscrewed from 
its support so the inside construction is apparent. The 
side walls of the house are made about 34” longer than 
the base plate and these are bent at right-angles and 
drilled with three holes. The distance of the light 
source from the condenser varies with different degrees 
of enlargement, and to prevent light leaking out be- 
tween the condenser housing and the lamp house, a 
simple bellows of square form (56) Fig. C closes the 
opening. The making of such a bellows was described 
in THE PHoto-MINIATURE: No. 123. One end of this 
bellows is fastened to the condenser housing and the 
other terminates in a wooden frame (61) Figs. K and M 
which is attached to the lamp house by means of the 
bent portions of the side walls of the lamp house already 
described. This frame is provided with a groove which 
holds a sheet of ground glass (62) Figs. K and M. It 
was pointed out on page 427 that instead of placing a 
sheet of ground glass between the condenser elements 
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a more preferable method would be to insert the ground 
glass between the condensing system and the light 
source. Fig. M shows the lamp house removed from 
its support and the ground glass withdrawn from the 
groove in the wooden frame. . 
Condensers vs. Diffusers. The apparatus as de- 


scribed employs a condensing system because this type 


of illumination affords very rapid exposures when 
using chloride papers. Exposures of from 15-20 seconds 
from average negatives are possible using the condens- 
ing system. The construction of the apparatus could 


- be greatly simplified, however, by eliminating the 


condensing system. In this case it would be necessary 
to place several sheets of ground glass between the 
lamp and the negative, necessitating longer exposures. 
The substitution of greatly diffused illumination does 
away with the construction of a condenser housing 
and the bellows; it also enables one to employ such 
illuminators as the Craig or Parallax apparatus obtain- 
able commercially. 

Some Minor Details. We will now consider the 
assembly of the apparatus. The auxiliary base with its 
fitments is slid onto the main base between the guide 
rails. The pinion engages with the rack and by turning 
the hand wheel the auxiliary base moves back and forth 
on the main base. It is necessary to devise a means for 
attaching the free ends of the window shade bellows to 
the auxiliary base. Fig. M shows the method adopted 
for doing this. The wooden strips (55) Figs. B, M and 
S, with the dimensions indicated in Fig. S, are attached 
to the condenser box. These strips do not quite touch 
the surface of the auxiliary base and a notch as indicated 
at (69) Figs. Q and S is cut in each one as clearance 
where they extend over the guide rails of the main base. 
The two strips attached to the sides of the condenser 
box and the cross strips joining them at the top and 
bottom, Fig. S, move integral with the condenser box 
and negative carrier. It is necessary, therefore, that 
the bottom edges of the strips do not touch the surface 
of the auxiliary base as already stated. This space 
need not be more than 1%’’ or 4%” and a strip of felt, 
indicated by the heavy black line in Fig. S, glued to the 
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lower edges of the side pieces and the bottom cross 
piece, and sliding on the surface of the auxiliary base, 
will effectively block out any light leaking in at this 
point. The total height and width of this frame is of 
about the dimensions of the opening inclosed by the 
three window shades and base forming the bellows; so 
that the sides and top of the frame actually contact 
with the side and top bellows members; and as the 
bottom of the frame is 
rendered light-tight by 
means of the felt, very 
little, if any light leaks 
in. The free ends of the 
window shades are 
attached to the frame 
(55) by thumb tacks. 

Any stray light leaking 
in at the condenser 
housing end of the bel- 
lows is prevented getting 
to the bromide paper in 
the enlarging back by a 
baffle plate (64) Fig. N 
inserted in slots formed 
by wooden pieces screwed 
to either side of the 
camera bracket (15) Fig. 

Fic. Q L. The dimensions of the 

baffle plate are the same 

as those of the rectangular frame (55) just described, and 

the lower edge does not come quite to the surface of 

the auxiliary base; and the two bottom corners are cut 

away like the frame (55) Fig. M, to form clearance 

for the guide rails. Fig. N shows the baffle plate, which 

is made of cardboard painted dull black, in place, and 
Fig. L shows it removed. 

When the auxiliary base is racked away from the 
enlarging back the cam moves the negative towards the 
lens and so long as this movement is continued the 
cam presses against the stud under the condenser 
housing. If the auxiliary base is racked towards the 
enlarging back, however, the stud does not follow the 
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cam. It is necessary therefore to provide a pair of 
coiled springs (51) Figs. J and M which pull the con- 
denser housing against the cam at all times. These 
springs must be strong enough not only to keep the 
stud pulled against the cam but to overcome the 
opposite pull of the springs in the window shade rollers. 
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Heavy rubber bands would do as well as wire springs 


but they suffer rapid deterioration 

Assembly and Adjustment. We are now ready for 
the final assembly and adjustment of the apparatus. 
The auxiliary base is started between the guide rails at 
the right-hand end and pushed along the main base 
until the pinion engages with the rack. The hand wheel 
is then turned, rotating the cam, as the auxiliary base 
is racked towards the other end, and by the time the 
auxiliary base has reached a position on the main base 
approximating one degree of enlargement, the cam 
may have turned around to a point corresponding to 
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about an 8X enlargement. To avoid this it is necessary 
to rotate the cam around to a point on the periphery 
at the end of the 8X radius before the auxiliary base 
is started toward the other end of the main base. When 
the pinion then engages with the rack the cam will 
unwind, so to speak, as the auxiliary base is racked 
towards the easel end. After the position of about 1X 
enlargement has been reached it will be found that 
the cam has also reached a point where it touches the 
stud corresponding to a 1X enlargement. . 

Having racked the auxiliary base down towards the 
enlarging back, with an approximately correct setting 
of the cam, the next step is to make the adjustment for 
say a 3X enlargement between the focusing screen, the 
enlarging lens and the negative. The distance from 
the nodal point of emergence to the focal plane of the 
lens, or in this case, to the emulsion side of the negative 
which should face the enlarging lens is 4.84’’ (negative 
distance for a 3X enlargement), for a lens having an 
equiv. focus of 3.63’. With a lens of any other equiv. 
focal length the factor 3.63’’ should be replaced by the 
equiv. focus of the lens used. 

If the nodal point of emergence of the lens is not 
known it must be determined by trial. In the case of a 
symmetrical lens, however, the nodal point is usually 
at the center of the iris diaphragm or the back surface 
of the diaphragm. With a lens of the unsymmetrical 
type we proceed as follows. After the reference mark is 
made on the platform or bed of the camera indicating 
the distance the lens should be from the emulsion sur- 
face of the negative (4.84’’ for the case under considera- 
tion) for a 3X magnification when the point on the 
periphery of the cam at the end of the 3X radius is in 
contact with the stud roller, the camera is adjusted on 
the bracket until this mark is exactly 4.84’ from the 
negative. The lens mount or support is now moved so 
the approximate center of the lens coincides with the 
mark. The ground glass focusing screen is then placed 
in the enlarging back and by means of the critical 
focus adjusting screw (71) Fig. C the focusing side 
of the glass is moved to a point 14.52’ from the 
reference mark on the camera (14.52” being the 
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easel distance for a 3X magnification or enlargement). 

When the above adjustments have been made we 
have the following conditions. The point on the peri- 
phery of the cam at the end of the 3X radius is touching 
the roller on the negative carrier; the distance from the 
emulsion surface of the negative to the reference mark 
on the bed of the camera is 4.84’; and the focusing 
screen has been set at the proper distance from the 
reference mark for a 3X magnification; the lens also 
occupies an approximately correct position. To set 
the lens precisely the negative is illuminated and the 
lens (not the camera) is moved back or forth on the 
camera bed until the image on the ground glass screen is 
sharp. A good way to do this is to draw a line say 2” in 
length on a negative and then adjust the lens until the 
image of the line is 6’”’ in length. When these adjust- 
ments have been made, the lens occupies the correct 
position for enlarging and by measuring forward 3.63” 
from the focal plane of the camera to the lens the nodal 
point of emergence of the lens is determined. 

When the above adjustments are completed the exact 
position occupied by the lens should be marked on the 
camera so when it is removed the camera and lens may 
be replaced at the right point for automatic focusing. 
Should the camera not be of the platform type, but one 
where the front is extended and held rigidly in place, 
focusing being accomplished by moving the lens in the 
lens mount, note should be taken of the position occu- 
pied by the lens when it isin final adjustment so it may 
be returned to this point each time the camera is used 
as an enlarging lens. It is obvious, of course, that the 
camera itself should occupy the same place on the cam- 
era bracket every time it is put in position for enlarging. 

The apparatus is now in final adjustment and any 
racking in or out of the auxiliary base will cause the 
image of the negative on the focusing screen to grow or 
shrink in size, remaining critically sharp the while. 

The cardboard baffle plate is next placed in position 
and the side curtains forming the bellows attached to 
the frame on the condenser housing. 7 

Adjustment of the Iluminant. The lamp should now 
be adjusted. Remove the negative holder and adjust 
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the lamp back and forth on the bridge rods until a 
bright circle of light, as free as possible from color, is 
projected onto the ground glass. If the lght is too 
bright near the top of the circle the illuminant should 
be raised slightly until the circle of light is of even 
brightness throughout its area. When an evenly illu- 
minated circle of light has been obtained, correctly cen- 
tered, replace the negative and holder and rack the 
auxiliary base out to say a 4X magnification of some 
part of the negative. Now remove the negative holder 
again and examine the circle of light. If it is bright and 
even all over it is correctly adjusted. If too bright in 
the center, the light is too far away from the condenser 
and should be brought forward until the disc of light is 
evenly illuminated. If, on the other hand, the center of 
the disc is dark, the light is too near the condensers, 
and must be pushed further away. These adjustments 
should be made without the ground glass inserted be- 
tween the condenser and the illuminant. When they 
have been made the ground glass may be replaced. 
Condensers like other lenses possess conjugate foci 
and for this reason it is necessary to adjust the position 
of the illuminant with respect to the condenser system 
as the degree of enlargement changes in order to have 
the apex of the cone of light formed by the condensers 
will always focus on the enlarging lens. For small 
changes in magnification of the projected image the 
position of the illuminant as found above need not be 
altered, but if a great change is required in the size of 
the projected image, for instance from 2X to a 6X en- 
largement, the illuminant should be adjusted until the 
circle of light is even. In fact it is a good plan to mark 
on the bridge rods, points where the illuminant should 
be placed for the major degrees of enlargement. When 
enlarging it is only necessary then to slide the lamp 
housing on the rods to the point which corresponds 
approximately with the degree of magnification being 
used. It is also desirable to indicate along the guide rail 
holding the rack the major divisions of magnification. 
Size of Enlargements. It is to be understood, of 
course, that it is not possible to amplify a 24x34 
negative to a full 8X enlargement when using the ap- 
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paratus as a self-contained unit, because the sensitized 
material holder will only accommodate an 8x10 
sheet of enlarging material which is somewhat smaller 
than a 4X enlargement. When it is desired to enlarge 
such negatives to a full 8X size the apparatus must be 
used with independent easel. It is possible, however, to 
enlarge portions of these negatives to 8X with the appa- 
ratus in the self-contained form; and enlarging small 
areas of negatives will constitute a considerable part of 
the work done with the amplifier. 

The Apparatus as an Automatic Projection Printer. 


- So far we have considered the apparatus in the form of 


a self-contained enlarging camera producing a maximum 
enlargement of 8x Io. As was stated earlier the appara- 
tus is made to serve a dual role. Fig. A shows the main 
base as a continuous unit hinged on the line X-X. The 
brass strips (18) Fig. B screwed to the edges of the main 
base hold it in the flat form. In Fig. D the screws hold- 
ing that portion of the brass strips attached to the 
shorter section of the main base have been removed and 
this section swung down. Before the short section is 
dropped, the enlarging back must be removed from the 
main base by unscrewing the upright stud (19) Fig. C, 
holding the threaded axle of the critical focusing device, 
from the end of the main base and lifting the enlarging 
back with its window shade rollers, etc., from the 
grooves in the main base; the free ends of the shades 
having been detached, of course, from the frame fas- 
tened to the condenser housing on the auxiliary base. 
The horizontal section, Fig. D, rests on a table or other 
support. The point at which the main base is hinged 
and the projecting ends of the brass strips must be so 
determined, that lines drawn from the enlarging lens to 
the outer limits of the 8X enlargement are not inter- 
sected by these projecting strips. Fig. Q shows an end 
view of the apparatus with short section dropped down. 
It is necessary, when using the apparatus in this form, 
for enlargements greater than 8 x to, to work in a dark- 
ened room. The apparatus rests on a table and the easel 
is suspended on a wall or otherwise supported at the 
proper distance from the table on which rests the hori- 
zontal section of the main base and the balance of the 
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apparatus. This distance is determined as follows: The 
auxiliary base is racked out to any convenient point, 
say where it will give a 4X enlargement. The easel is 
then adjusted until the image is critically sharp. This is 
the correct position for the easel, because any further 
racking in or out of the auxiliary base will only increase 
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or decrease the size of the image without altering the 
focus; i. e., we now have the same conditions to work 
under as though we were using the outfit as a self- 
contained unit except that we have substituted an easel 
for the enlarging back. 

It is perhaps well to remark at this point that when 
the outfit is in the self-contained form it is not possible 
to make corrections for distorted images, especially of. 
negatives showing distortion of the vertical lines, as in 
architectural subjects, etc. The only adjustment possi- 
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ble and desirable from many standpoints is the one of 
centering such portions of the negatives to be amplified 
on the optical axis of the apparatus; neither does the 
negative holder turn in a plane parallel to the easel. 
This adjustment is taken care of when the negative is 
masked and placed in the printing frame holder. This 
holder is large enough to allow the negatives from 
miniature cameras being turned in any position parallel 
to the bromide paper holder. 

Advantages. In the apparatus under discussion the 
sensitized paper holder, the lens system, the negative, 
and the illuminant are unalterably centered correctly 
with respect to the optical axis of the device, insuring 
perfect illumination at all times; a much more desirable 
and necessary feature than some of the many elaborate 
adjustments found in other types of enlargers and which 
are seldom required. When they are needed the appara- 
tus used with independent easel, which may be tilted or 
otherwise adjusted, will take care of them satisfactorily. 
In other words the device is as near fool and trouble 
proof as it is possible to make one. It will be found that 
out of all negatives about 90% of them will be just plain 
straight enlargements between 5 x 7 and 8x10. With 
the remaining 10% it may be desirable to enlarge greater 
than 8 x to or they may require corrections, dodging, 
vignetting, etc. When any of these operations are nec- 
essary, the apparatus must be used as any other type of 
automatic enlarger—in a dark room. It may be well to 
remark too that soft focus effects can be obtained with 
the apparatus in either form if lens ‘‘spectacles”’ or 
supplementary lenses are used in conjunction with the 
lens belonging to the camera, providing they do not 
alter the focal length of the lens. Or bolting silk may be 
used by the method outlined on page 410. 

Fig. C shows the apparatus as a complete unit in the 
self-contained form ready for use: When it is desired 
to place the camera in its support or remove it, the free 
end of the top curtain of the bellows is detached from 
the auxiliary base and allowed to roll up to the other 
end, care being taken that it does not slip through the 
groove. The baffle plate of cardboard is then with- 
drawn and the camera taken out or inserted in its sup- 
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port; the baffle plate returned to its place and the cur- 
tain attached. 

The Material and Parts needed for the construction 
of the foregoing automatic negative enlarger may 
readily be secured.in most large towns, as follows: 
Lumber, well seasoned poplar wood and hardwood 
strips, from any lumber merchant or mill. The gears, 
toothed rack and similar metal parts from dealers in 
machine parts and supplies; condensers from photo- 
graphic supply dealers or lens makers. The bromide 
paper holder suggested is that listed by the Eastman 
Kodak Company; window shades are obtainable from 
dry goods and upholstery stores. The illuminant is a 
250-watt concentrated filament electric lamp sold by 
dealers in electrical supplies. It is estimated that the 
enlarger, home-made, should not cost more than fifteen 
or twenty dollars (less abroad) including the above men- 
_ tioned items. 

Automatic Enlargement of Large Negatives. The 
design and construction of the automatic enlarging . 
apparatus described in these pages has been confined to 
a device for enlarging negatives produced with lenses 
of 324” focal length or less because of two reasons: (1) 
Our subject has been enlarging and the miniature 
camera and lenses of these small cameras rarely exceed 
314" focal length; (2) The lens producing the small nega- 
tives is usually a high grade anastigmat covering com- 
pletely the focal plane of the camera on which it is 
employed. Some readers may desire to design and build 
an automatic enlarger similar in principle to the one de- 
scribed but capable of making enlargements from nega- 
tives as large as 5 x 7’’. For those who are mterested in 
a larger automatic focusing apparatus let us see what 
modifications of the miniature camera apparatus are 
necessary in order to adapt it to large negatives. 

The Lens. The focal length of the enlarging lens 
should be determined by the size of the negative to be 
enlarged and a safe plan is to have the focal length of 
the enlarging lens at least the equivalent of the diagonal 
of the negative to be enlarged. For instance, a 314” 
lens is about right for negatives 214’’ x 34%”, although 
4’’ would be better; a 4 x 5’’ negative should have a 6 or 
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’ lens; and for a 5 x 7’ negative a 9 or 10” lens should 
. employed. 

We have seen that for each degree of enlargement 
the rack and pinion movement must advance the lens 
a distance of one focal length. In the case of the minia- 
ture camera lens described in the text, this amounted 
to 3.63’’ per degree of enlargement and for a 3” lens, 
2.874’ when the equiv. foci of these lenses are 3.63” 
and 2.874” respectively. Suppose, however, we desire 
to employ a 6” lens for enlarging say 4 x 5’’ negatives. 
Here the rack and pinion movement must be of such 
proportions that it will advance the lens 6’’ per degree 
of enlargement if the equiv. focus of the lens is 6’’; and 
a 9’ lens used with 5 x 7” negatives would advance 
the lens 9’’ per degree of enlargement. Obviously from 
these considerations it is apparent that the length of 
the main base of the apparatus as well as the rack and 
pinion movement will have to be modified to meet the 
new conditions. The length of the main base and the 
other components of the apparatus are easily altered, 
but a modification of the cam which regulates the 
negative distance is not so simple. We found that a 
cam developed on a 4” circle was practically ideal for 
the miniature camera machine. Its largest dimension 
was less than the width of the main base, and although 
it might have been developed on a smaller base circle, 
for practical construction the size determined upon was 
satisfactory. If we employ a cam construction similar 
to the 3 or 3%” cams, already described, for use with 
a 6 or 9” lens it will be necessary to build these cams 
on a much larger scale. 

By a comparison of the distances given in the table 
which follows, we will see that for each degree of en- 
largement, using a 3” lens, the lens is advanced 3’’ per 
degree of enlargement; a 6’ lens advances 6” per degree 
of enlargement or twice the distance of the 3’’lens; anda 
9’’ lens three times the distance required for a 3”’ lens. 
In the case of the negative distances we find for a 3X 
enlargement, using a 3” lens, the negative distance is 
4’’; for a 6” lens the negative distance is 8’’ or twice 
that of the 3”’ lens; and for a 9” lens it is 12’ or three 
times that of the 3’’ lens. Considering any other degree 
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of enlargement and applying the same comparison, we 
find the same ratio exists; namely, the ratio between 
the enlarging distances for any two lenses is the same 
as the ratio between the focal lengths of the two lenses, 
as noted above. 

Let us consider the enlarging distances given below 
for a 3, 6 and 9” lens, taken from the tables that are 
published in most any book on enlarging. 


DISTANCES WHEN ENLARGING 


Focus TIMES OF ENLARGEMENT 
a 21-3 | 42) 05 ah See 
Ins. | Ins. | Ins. | Ins. | Ins. | Ins. | Ins. | Ins. | Ins. 
6 9 12;|-15 118 “| 2% 7) S42 oe Gaseioure- 
3 tance | 
6 | 4%! 4 | 334] 3%/s| 334] 3%/| 334 negative 
distance © 
12°) 18 24 |30-|36- 142 |48 | 54 easel dis- 
6 tance 
F2N4 9 S doe ie y 68 /,|634 negative 
distance 
TS.4y27 36 -1.45°. 154. 16354 72> SE easel egies — 
9 tance 
18 | 13%] 12 | 114| 10/5] 1014] 102/;,10% negative 
distance 


The above values are only relative and are not to be 
interpreted as actual distances based on the equiv. 
foci of the lenses considered, unless the lenses listed 
actually have 3, 6 and 9” equiv. foci respectively. 

The Cam. If we apply a cam construction for a 6 or 
9”’ lens based on the design for a 3”’ lens it is apparent 
from the foregoing that the dimensions of the cam will 
need to be altered according to the ratio existing be- 
tween the 3’’ and the 6 or 9” lenses; and this would 
involve the building of a cam much too large for prac- 
tical construction. As an example, suppose we are 
using a 9” lens and desire to make a cam producing a 
maximum enlargement of 6X from a 5 x 7” negative. 
If 9’’ represents the equiv. focus of the lens, the negative 
distance for a 6X enlargement would be 1034” and 
without even concerning ourselves with the diameter 
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of the base circle on which the 9’’ cam would be con- 
structed, we find the cam would be over 20” in diameter, 
which, although of possible construction, is impracti- 
cable. The best plan to follow in dealing with cams for 
the making of enlargements from. 5 x 7 negatives is to 
employ the 3” or 344” cam described and work out a 
device whereby the movement imparted to the nega- 
tive carrier by the small cam may be stepped up to 
meet the conditions demanded of the longer focus lens. 
This stepping up device could be made of a lever 
arrangement or a rack and pinion movement interposed 
between the small cam and the negative carrier. The 
ratio of this stepping up device must be exactly that 
existing between the short lens and the long lens; i. e., if 
the relative focal lengths of the two lenses are 3 and 9’ 
and the ratio between their equiv. focal lengths is 1-3, 
then the stepping up ratio must be 1-3. Or to state it 
another way, the movement of the 3’’ cam must be 
magnified before it reaches the negative carrier an 
amount equal to the ratio existing between the 3” lens 
and the lens to be employed with the large negatives. 

It is not within the province of this monograph to 
give working instructions for building an enlarger for 
use with large negatives, but the reader can get the 
fundamentals for the design of such an apparatus from 
the information just given. Not only would it be 
necessary to alter the dimensions of the main base but 
also to alter the size of the negative carrier, the lamp 
housing, etc. The construction of a large apparatus 
would also be confined in all probability to a projection 
printer with independent easel. In this connection it is 
also to be noted that when the rack and pinion mechan- 
ism is altered to meet the conditions required by a 
longer focal length lens, the cam driving mechanism 
must also be changed accordingly. 

Cam Design. Where a cam must be designed and 
developed to fit a particular lens, the following method 
is advised. The rack and pinion movement automatic- 
ally adjusts the distance between the easel and the lens. 
The distance separating the negative and the lens 
must be altered simultaneously with the changes in the 
easel distance. This is accomplished by the train of 
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gears actuated by the rack and pinion mechanism. 
The gear reduction is such that the movement of the 
large bevel gear, to which js attached the cam plate, is 
t/ioth of the movement of the small pinion engaging 
' with the rack. In other words if the small pinion moves 
through a complete revolution or 360° of arc, the large 
bevel gear wheel moves through 360°/10, or 36°. 

Let a be the length of arc through which the small 
pinion turns; 7 the radius of the pinion; and 180/z the 
factor converting arc into degrees; then A:, the angle 
through which the small eos turns, is 


Ay =x | (1) 


T 
For the large bevel gear, the angle is 


A= = x Se xs (2) 
10 
Taking the case pee in < text where the 3%” 
lens has an equiv. focus of 3.63’’ and the radius 7 equals 
14" and substituting in equation (2) 


= ope ye 180 TE : 
0.5 7 


Nr = 41.507" 
41.597° is the number of soe the large bevel gear 
wheel turns through while the pinion is turning through 


I . ; 
I ie tues or the distance necessary to advance 


the lens one equiv. focal length (3.63’’) from the easel. 
In the case of the 3’’ lens having an equiv. focus of 
2.874’, we get 

sAp= 2314 Six — = 32:933° 


Dom a T 


In order to develop a cam we first select a suitable 
base circle on which to erect the drawing; and from 
experience a base circle of 4’’ diameter has been found 
convenient to work with for lenses between 3 and 4” 
focus. Having decided upon the diameter of the base 
circle, we next determine the length of the chord which 
is subtended by the angle A» in equation (2) which the 
4” circle, attached to the large bevel gear, turns through 
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when the pinion advances the lens 3.63’’, or one focal 
length from the easel. We found above that for a lens 
of. 3.63” equiv. focus Az = 41.597°; and for a lens of 
2.874’ equiv. focus Az = 32.933°. These angles and 
their corresponding chords are now looked up in tables 
giving chord lengths for circles of unity radius; or if 
tables are not handy the chord lengths may be com- 
puted quite readily from the formula: chord = diam- 
eter of base circle multiplied by sin 4A». The length 
of the chord on a base circle of 2’’ radius corresponding 
(one7 957 Is found to be 1.43”’.and for. 32.:933° it is 
1.134”’. That is, each time the pinion is turned through 


I . : 
I pe revolutions, or the linear distance necessary to 


advance the auxiliary base one focal length of 3.68”, 
the base circle turns through an angle whose chord is 
1.43’’; and for a lens of 2.874”’ focus, the chord is 1.134”. 
To obtain the chord length for any other focus it is 
only necessary to replace a in equation (2) by the value 
representing the focus of the lens to be used. Equation 
(2) reduced to its simplest terms is 
Ay=' GX 11.450°. 

The factor 11.459° multiplied by any equiv. focal 
length gives the angle through which the base circle 
turns for each degree of enlargement. This simple 
formula holds good, however, only so long as the radius 
of the pinion remains 14” and the gear reduction be- 
tween the pinion and the large bevel gear remains 1-10. 

Development of the Cam. The first step is to draw 
accurately a 4” circle (see Fig. T) on a sheet of drawing 
paper or bristol board. The radius O—-D! is drawn and 
extended as OD'E. A pair of drafting dividers are now 
set for the distance 1.43’’ and this distance stepped off 
around the circumference of the base circle, starting at 
D!, eight times, because the apparatus has been de- 
signed to give a maximum enlargement of 8X. These 
eight divisions are D’, D’, D® . jai 

It is necessary at this point to derive another formula 
before the development of the cam may be completed. 
We already know the rule for finding the distance of 
the negative from the lens for any degree of enlarge- 
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ment. It is: ooh a, where a is the equivalent wae of 


the lens Bare n the degree of enlargement. These dis- 
tances must now be combined with distances measured 
on radii of the cam in such a way as to make the cam 
function correctly. The simplest case to consider first 
is where the enlargement is the same size as the original. 
F rom the formula just given, negative distance = 


62/ . 
3: _ "= 7.26". Suppose we start with one 


cae of ee or where the negative distance 
is conjugate with the easel distance. The base circle 
of the cam is 4’’ in diameter; therefore, the center of 
the cam is 2” in advance of the distance just found. 
If we now rack out the auxiliary base we find the dis- 
tance between the lens and the easel increases but no 
change takes place in the negative distance because 
the cam is still a circle. Next suppose we move the 
auxiliary base out until the distance between the lens 
and easel corresponds to a 2X enlargement. The nega- © 
tive must be pushed away from the periphery of the 
base circle of the cam a sufficient distance to satisfy 
the above formula for negative distance, which, for a 


2X enlargement would be 3.05) + 3.63” = 5.445’. But 


as the cam is still a circle, its true radius is 7.26” — 
5.445” or 1.815’’ too short; or the particular radius 
which is in contact with the stud on the negative carrier 
is 1.815’ plus the radius of the base circle, which gives 
as the total distance 3.815’. In other words, the 
distance from the center of the cam O, Fig. T, to the 
point on the periphery of the cam corresponding to a 
2X enlargement should be 3.815’. In a like manner | 
the distance for 3, 4... 8 degrees of enlargement 
may be computed. Expressed as a formula it takes 
the following form: 


R = (a+ radius of cam circle) — - 


where R is the radii of the cam for any degree of en- 
largement, a the equiv. focus, and ” the degree of 
enlargement. -For example, to find R for a 2X enlarge- 
ment: 
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yt 


AE ee Me Some 303 


= 5.63’" — 1.815”’ 
= 3.815” 

N.B. The term (a + radius of cam circle) remains 
easiest throughout the computation for various values 
of R. 

See the Table of Radii. It now becomes an easy 
matter to develop the contour of the cam. The eight 
radii corresponding to the eight primary divisions of 
the cam are first computed from the formula just given. 
These distances are tabulated in the accompanying 
table and are shown in bold-faced type. 

If we were to connect these points by straight lines we 
should obtain a very broken curve representing the con- 
tour of the cam; and as the end of each radius touched 
the stud on the negative carrier the negative distance 
for that particular degree of enlargement would be 
correct, but not so for intermediate points. For this 
reason we must compute enough points so when a 
contour curve is drawn through them a smooth curve 
is produced which makes the negative distance correct 
no matter what point on the periphery the cam is 
touching the stud attached to the negative carrier. It 
is to be noted from this tabulation the greatest change 
in the contour of the cam takes place in the lower 
degrees of enlargement; i. e., the lengths of the radii 
of the cam increase most rapidly in the smaller degrees 
of enlargement. Because of this it is desirable to obtain 
quite a few points between the first two or three pri- 
mary divisions of the cam in order to draw a very 
smooth curve. Points corresponding to each roth 
degree of enlargement up to 2.5 degrees of enlargement 
and by quarters for the balance of the base circle will 
produce a very smooth curve. These values for R for 
the 3 and 314” cams are given in the accompanying 
table. 

Having computed all the values for R we may now 
complete the layout of the cam. With O, Fig. T, as a 
center draw the arc EFG. Divide the sector EF up 
into 10 equal parts, and FG, which is just one-half 
of EF into 5 parts. Draw partial radii through these 


R 


450 THE PHOTO-MINIATURE 


points as indicated by 1.1, 1.2... 2.5 which repre- 
sent degrees of enlargement or fractions thereof. The 
balance of the primary divisions are divided into 
quarters as indicated by 2.75, 3.0... . 8.0. 

Referring now to the table giving the lengths of these 
radii, we measure these distances, for each degree or 
fraction of a degree of enlargement, on the correspond-_ 
ing radii of the drawing, making all measurements 
from the outside edge of the base circle, first deducting 
2, the radius of the base circle, from the values in the 
table. The distances given have been computed for 
the total length from the center of the base circle to 
the periphery, but more accurate measurements are 
possible by making them from the outside edge of the 
base circle; therefore it is necessary to subtract 2 from 
each of the values given in the table. A diagonal scale, 
divided into roths and rooths of an inch will be found 
convenient for this purpose. Mark each point with a 
dot, and inclose it in a small circle for ready identifica- 
tion. When all the points have been laid off, the curve 
may be drawn through them, starting at D!. 

The foregoing method of developing a cam has been 
confined to a 3%’’ cam. The same procedure is to be 
followed, however, for the 3’’ cam, substituting the 3” 
cam values for the 34%’’ values whenever necessary. 
A lens of any other equiv. focus may be utilized but in 
this case it will be necessary to work out the values 
for R, the cam radii, from the formula given. When 
checking up the drawing in Fig. T, the measurements 
should be made from the outside edge of the base circle 
to the outside edge of the contour of the cam. The 
314" cam is indicated by a heavy outline, and the points 
locating the curve inclosed by large circles; the 3’ 
cam is indicated by a light outline and by small circles. 

CHESTER A. KOTTERMAN 
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TABLE OF RADII FOR 3 AND 344” CAMS 


R R 
for for 
3” cam 344" cam 
n a = 2.874" = 3.63" 

1.0 2.007’ 2100" 
ape 2.26 2.33 
1.2 2.48 2.61 
ane gh 2.66 2.48 
1.4 2.82 3.04 
r5 2.96 Ree?! 
1.6 3.08 230 
7 3.18: 2.50 
1.8 3.28 3.62 
1.9 3.30 a2 
2.0 3-44 3.88 
ae 250 3.90 
Dee 2.57 3.98 
28 3.62 4.05 
2.4 3.67 Aci-2 
2.50 3.42 4.18 
2.75 3.83 Avg l 
3.00 3.92 4.42 
3°25 eh! 4.51 
3-50 4.05 4.59 
3275 4.11 4.66 
4.00 4.15 4.72 
4.25 4.20 4.78 
4.50 4.24 4.82 
4.75 4.27 4.86 
5.00 4.30 4.90 
5.25 4.33 4.04 
5.50 4.35 4.97 
5-75 4.37 5-00 
6.00 4.39 5.02 
6.25 4.41 5.05 
6.50 4.43 5.07 
6.75 4.45 5.09 
7.00 4.46 5.11 
eS 4.48 53 
7-50 4.49 5.15 
745 4.50 5.10 


8.00 4.51 5.18 


Notes and Comment 


Amidol Tank Developer. In reply to a request for a 
reliable formula for an amidol tank developer, G. Gen- 
nert, of New York, importer of the well known Hauff 
developers, sends me the following formula, as used by 
professional finishers. It gives clean, snappy negatives 
and will retain its working qualities for at least a week. 
Dissolve 15 ounces sodium sulphite (cryst.) and 1% 
drams sodium bisulphite in 15 gallons of water, adding 
23 grains potassium bromide. When complete solution 
is obtained, add 334 ounces of Amidol-Hauff and the 
developer is ready for use. 


Turner-Reich Lenses, the Pancratic Telephoto, 
Corona Cameras and the new Radar F:4.5 anastigmat 
are described and illustrated in the 1923 catalogue 
issued by the Gundlach-Manhattan Optical Co., 


Rochester, N. Y. Two “‘soft-focus” lenses made by. 


this firm are worth noting: the Hyperion Diffusion 
Portrait Lens F:4, a convertible with single combina- 
tions of F:5.6 and F:11 offering choice of 3 focal lengths, 
and the Achromatic Meniscus F:6, offering a flat-field 
soft-focus lens of unusual focal length at extremely 
moderate prices. 


Propaganda Films, illustrating the industrial re- 
sources of Sweden, are being sent out to foreign coun- 
tries by the Board of Trade of the Swedish Govern- 
ment. This is, I believe, the first international use of 
motion pictures by a national government for the pur- 
pose of stimulating foreign business. 
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When 
Closed 


MENTOR 


FOLDING REFLEX 


The only camera of its type. Reflex efficiency without bulk. As con- 

venient to carry as a book. Fitted with CARLZEISS Ic, F:4.5 in focus- 

ing mount. Focal Plane Shutter—60 speeds from 1/15 to 1/1800 sec. 

Silver surfaced mirror, no double image. 3 double plate holders, Film 
Pack Adapter and Sling Strap Case. 


24%4x3%; 3%x4%; 4x5, 4x6and 5x/7in. 
Revolving Back Model in 314 x 4% size 


Write today for copy of ‘‘Mentor’’ Booklet 
BOX FORM REFLEX 
FOLDING FOCAL-PLANE STERO REFLEX 
STEREO AND PANORAM — 


G. GENNERT, Distributor 


NEW YORK CHICAGO LOS ANGELES SEATTLE 
24-26 139-141 206-208 2102 
East 13th St. N. Wabash Ave. So. Spring St. First Avenue 


Kindly mention THE PHoTo-MINIATURE 


-—(onielfa; Nettle! —— 


at lower prices 


NETTIX _ DUCHESSA 


Miniature Plate and Film Pack 
Cameras. Size 442x6 cm. 


NETTIX.—Notebook size; all metal, lac- 
quered., 


DUCHESSA. —Focusing model, leather- 


covered. 
Name Lens - Speed Shutter Lista: 
Nettix Nettar F6.8 Derval $22.50 
Nettix Citonar F6.3. Derval 27.50 
Duchessa Citonar F6.3. Compur 47.50 
Duchessa Teronar F5.4 Compur 57.50 
Duchessa Zeiss Tessar F6.3  Compur 72.50 
Duchessa Zeiss Tessar F4.5 Compur 77.50 


SONNET 


A quickly adjustable plate and film pack 
camera. Compact and efficient. 

Sizes 44% x 6cm., 6% xgcem.,9 x 12 cm., 
10x 15 cm. 

Smaller sizes in teakwood, others leather 
covered. Carl Zeiss Ic, F 4.5 Anastigmat 
in Compur Shutter. 


Size List Size List 
444x6cm. <=. -7$85-00" 400 a2 ee ee 0-0 
6% x o-emi. ES5 495.00 S10 xan 5 eee tS. 00 


SONNET Other optical equipments. 


Ask for new list. 


STEREO-DECKRULLO-NETTEL 


Focal Plane Cameras of Regular and 
Stereoscopic Type. Extreme range of 
shutter speeds. Improved focusing device. 
Lens: Series Ic, F 4.5 Carl Zeiss Anastigmat. 
DECKRULLO NETTEL MODELS.—The 

peer of focal plane models. Sizes 6% x 9 

cm., 9X: 12cm .))/TO:%, 15,60 3 x 1S Cn 
STEREO-DECKRULLO-NETTEL.—I0 x 

15 cm. For large stereoscopic pictures. 
STEREO-DECKRULLO- STEREAX.—Size 6 x 13 cm. Convertible 

NETTEL Stereo and Panoram Model. Leather 
STEREAX covered and teakwood finish. 


Prices, $130.00 and up 
For Descriptive Lists, address our nearest branch 


NEW YORK CHICAGO LOS ANGEEES SEATS LAG | 


G. GENNERT 


Kindly mention THE PHoro-MINIATURE 


——(onlellaNete|—— 


at lower prices 


PICCOLETTE Sof 
For Perfect Vest Pocket Pictures ae a 


New model, made entirely of aluminum with 
removable loading device. Lacquered finish. Takes © Ae | 
standard size roll film 154 x 2%. Size 1x 2% x 434. = 
Weight 9 ounces. 


Lens Speed | Shutter Tuist eee. os 
Achromat Fir Acro $8.00 i: oe 
Nettar F6.8 Derval 12.50 a 
Citonar F6.3 Derval 20.00 i 
Teronar F5.4 Compur 22.50 
Z-Triotar F6.3 Compur 57.56 
Carl Zeiss Ilb F6.3 ' Compur 62.50 
Carl Zeiss Ic F4.5 | Compur 67.50 
COCARETTE 


A new type of roll film camera; made from one 
piece of aluminum; covered with genuine leather. 
Extremely light and compact. Unique loading 
feature. 


Lens Speed Shutter 24x34 2% x44 
Per. Aplanat Fir Peri $12.50 $15.00 
Con. Astigmat F6.8 Derval 16.50 20.00 
Nettar F6.8 Derval 30.00 35.00 
Citonar F6.3 Derval 32.50 40.00 
Teronar F5.4 Compur 52.50 60.00 
Z-Triotar F6.3 Compur 57-50 65.00 
Dominar F4.5 Compur 57.50 65.00 
Carl Zeiss IIb F6.3 Compur 72.50 77.50 
Carl Zeiss Ic B4.5 Compur 77.50 85.00 


ROLL FILM CAMERAS 


ROLLCO.—Keratol covered, single extension. 
UNITAK.—Leather covered, single extension. 
DUROLL.—Leather covered, double extension. 

All models take roll film or plates in standard sizes. 


Camera Lens Speed Shutter 314x414 314x5% 
Rollco Era F7.7. Derval $22.50 $30.00 
Rollco Citonar F6.3 Ibso 40.00 52.50 
Unitak Nettar F6.8 Derval 35.00 50.00 
Unitak Teronar Fs.4 Compur 60.00 80.00 


Unitak Carl Zeiss IIb F6.3 ame 80.00 90.00 
Unitak Carl ZeissIc F4.5 ompur 85.00 95.00 
Duroll Carl Zeiss IIb F6.3 Compur 85.00 95.00 UNITAK 
Duroll Carl Zeiss Ic F4.5 Compur 90.00 100.00 


For Descriptive Lists, address our nearest branch 
NEW. YORK CHICAGO LOS ANGELES SEATTLE 


G. GENNERT 


Kindly mention Tur PHorc-MINnIATURE 


GENNERT SPECIALS 


OBTAINABLE FROM YOUR’ DEAEER 


HAUFF DRY PLATES 


Modern emulsions of the highest quality; for every 
purpose, with speed where needed; fine-grained, clean 
working, free from fog. ULTRA-RAPID: EXTRA-RAPID: 
ORTHOCHROMATIC: ORTHO ANTI-HALO: LANTERN SLIDE: 
ROENTGEN: and FLAVIN—color sensitive without filter. 


Send for the Hauff-Plate Booklet 


NEOL-HAUFF DEVELOPER 


A new developer with unique efficiency. Corrects gross 
over-exposure and overcomes halation. Gives perfect 
negatives of contrasty or difficult subjects, keeping all 
detail in highest lights. For portraits against the light, 
spotlight effects; interiors, glassware and commercial 
work. 


Send for the Neol Booklet—tllustrated - 


HAUFF’S PREPARED DEVELOPERS 


Hauff’s Ortol; Glycin; Adurol—in tubes 

Hauff’s Concentrated Glycin Solution—8-oz. bottles 
Hauff’s Intensifier, Reducer and Clearing Tubes 
Hauff’s Thiocarbamid and Conc. Acid Fixing Salts 
spell convenience, efficiency and certainty in results 


THE FAMOUS HAUFF DEVELOPERS 


are again obtainable—quantities limited 
Methyl-paramido-phenol sulphate (formerly metol) 
Glycin, Adurol; Amidol; Ortol; Neol 


If your local dealer cannot supply, write to 


G. GENNERT, D<stributor 


NEW YORK CHIGAGO« + LOS ANGELFS 2 sGA a 


Kindly mention THE PHoTO-MINIATURE 


-For the best | 
in Enlargements 


Your enlargements will be sharp and distinct in every 
detail if the negative was made with a 


BAUSCH & LOMB 
TESSAR IIb, F:6.3 


The striking characteristic of this lens is the precision 
and sharpness of the image on the plate from center to 
margin, hence its great popularity for making negatives 
which will stand the greatest degree of enlargement. 


__ The Tessar IIb can be fitted to practically all hand 
cameras. Its speed of F:6.3 twice that of ordinary camera 
lenses, is sufficient for nearly any snapshot. 
Enlarging outfits equipped with a Tessar IIb leaves 
nothing to be desired. Lenses intended primarily for this 
work can be specially corrected. 


Write for special folder on enlarging, 
“Wintering with the Tessar.” 


Bausch €¥ lomb Optical ©. 


634 St. Paul Street, Rochester, N. Y. 


New York Chicago Washington San Francisco 


Leading American Makers of Photographic Lenses, Stereo-Prism Binocu- 

lars, Telescopes, Projection Apparatus (Balopticons), Microscopes, 

Ophthalmic Lenses and Instruments, Magnifiers, Automobile Lenses, and 
Other High-Grade Optical Products. 


Kindly mention THE PHoTO-MINIATURE 


Pictures as the eye sees them 


Distortion is a common fault with short focus lenses. True 


perspective in portraiture and pictorial landscape photo- 
graphs 1s in every way a great gain. Normal human vision 
sees things in their true proportion, and for this reason your 
pictures will be more conspicuous and delightful if you use a 


DALLMEYER © 


DA LLG 


ANASTIGMAT TELEPHOTO LENS 


The much enlarged image, in comparison with that of the 
ordinary lens which it gives, is invaluable in press pho- 
tography, sports’ and nature pictures where approach is 


difficult. 


It is the smallest and lightest telephoto lens of its type now 
made, and therefore quite suitable for use on reflex and 
hand cameras. Very rapid, and with perfect definition, the 
resulting negatives are brilliant and satisfactory. 


HERBERT & HUESGEN LTD., 


Sole Distributing Agents for the U. S. 
18 East 42nd Street, 


NEW YORK 


_ faire: Ea 


Kindly mention THE PHoTo-MINIATURE 


VICTOR FLASH POWDER 
“The Light That’s Always Available” 


When You Need It 


It is unequaled in Actinic Power and 
Cleanliness. Always uniform in speed 
and Actinic Quality. Does not deteri- 
orate with age. 


It is the best exposure light for making 
every kind of negative from portraits 
up to the largest gatherings or audi- 
toriums. Owing to its chemical make- 
up and the small amounts of powder 
needed for illumination, smoke and 
report are negligible. 

Correct exposure time is simply a mat- 
ter of using the proper amount of 
powder—combustion is completed in 
i 35 of a second. This instantaneous illumination 
means absolute insurance against movement of 
subjects. 

Victor Flash Powder is made in four grades; Nor- 
mal, Soft, Portrait and Extra Fast. 

The Normal Grade (Red Label) is the most suitable 
for general work. It has very high illuminating 
quality and sufficient speed to stop all ordinary 
movement of the subject. 

The Soft Grade (Blue Label) is slightly higher in 
illuminating quality and gives practically no smoke 
,. On Teport. 

The Portrait Grade (White Label)—is very high in 
illuminating quality. 

The Extra Fast Grade (Yellow Label— has greater 
speed than either of the other brands. 

The Normal Grade is always furnished unless the 
other grades are specified. 


JAS. H. SMITH & SONS CO. 


3535 Cottage Grove Ave. CHICAGO 


Kindly mention THE PHoTO-MINSATURE 


REXO AUTOMATIC ENLARGER 


Focuses automatically. Equipped with 1000 Watt 
Mazda and condenser system for negatives 5 x 7 or 
smaller. F 6.3 Velostigmat Lens. Engraver’s prism. 


The Ideal Machine for Photo Finishers 
Price, Complete as shown $400.00 
Circular on request - 


REXO PARALLAX ENLARGER 


For negatives 
344 x 514 or smaller 


A Practical Enlarger for the Amateur 


Enables the amateur to use his own camera for making en- 
largements, by simply removing the back and attaching it 
to the Parallax Enlarger. Price, without bulb, $18.00 


BURKE & JAMES, INC. CHICAGO 


Kindly mention Tor PHotTo-MINIATURE 


First— 
Get Your Neégative Right 


The secret of satisfactory enlargements lies 
in the negative. It must be clean and sharp. 
Remember that every defect will be magnified 
and made more objectionable. 


Get the negative right by using a lens that 
will give the brilliancy and sparkle so desirable 
for enlarging; that will be free from the many 
defects inferior lenses cause. 


A Goerz Dagar F; 6.8, or Dogmar F; 4.5, 
makes the kind of negatives that stand en- 
larging. In a Goerz Tenax Vest Pocket 
Camera for example, you have the advantage 
of small size, light weight but perfection: of 
image. 


Ask your dealer to show you the Goerz line, or 
write us. 


C. P. Goerz American Optical Co. 
317F East 34th Street, New York City 


Makers and importers of photographic, optical 
and scientific instruments. 


GOERZ 


Lenses and Cameras 


“You can’t go wrong with a Goerz”’ 


Kindly mention THE PHOTO-MINIATURE 


ERNEMANN 
FOCAL PLANE CAMERAS 


‘““The Finest Hand Cameras in the World,”’ 
are fitted with the famous Carl Zeiss, Series I, 
F: 3.5 and F: 4.5 anastigmat lenses, identical with 
the lenses used on motion picture cameras. 


From the camera case to the eye with the 
speed and convenience of a field glass—taking . 
snap shots in practically any light where photog- 
raphy is possible—stopping motion with speeds 
up to 1/1000th part of a second, is possible only 
with these remarkable instruments. 


Exclusive features—self-capping focal plane 
shutter instantly adjustable to 36 speeds; 
patented direct view finder, giving correct 
rendition of the subject as the eye sees it; light 
in weight, compact in size, finished in ebony 
lustre with polished nickel trimmings. Furnished 
with complete equipment for both film packs and 
plates. 

Described in detail in Ernemann catalogue of 
De Luxe Cameras, gratis at your dealer or direct 
from the Sole American Distributors. 


HERBERT & HUESGEN CO, 
18 East 42nd St., New York, N.Y. 


Kindly mention THr PHoTo-MINIATURE 


Reduced to $7.50 
SA) Was $10.00 


PHOTO-DISTANCE 
METER 


“The Miniature Range Finder” that “Takes the 
Guess out of Photography.” For all cameras. 
Determines exact distance for you. 

No more blurred or fuzzy pictures. 


Think of the saving. 


See it at your dealers, or send for 
the Illustrated Leaflet about it. 


Every camera user should have the new 


MONOKROM SPEKS 


They give the true values of the subject, as you will get 
them in your negative and print. 


Take the uncertainty out of all outdoor work. 
Made of specially selected glass—no discomfort. 
Useful for motor, seashore and ocean travel. 
Indispensable to the pictorial worker. 


Special Introduction Price, $2.00 
with a silk cloth lined case 


The Most Complete Explanation of 
Orthochromatic Photography—Now ready 


LIFA LIGHT FILTER HANDBOOK 


sth edition, 83 pages, 124 illustrations, color frontispiece 
Price, postfree, 50 cents 


Send for NEW DALLMEYER LENS LIST—ready 


HERBERT & HUESGEN CO. 
18 East 42nd Street, New York 


Kindly mention THE PHoTO-MINIATURE 


ARL ZEISS PHOTOGRAPHIC 2Noe. 

are the exclusive product of the world renowned 

Zeiss works at Jena, famous as the birthplace of 
the modern anastigmat. 


Zeiss standards of scientific construction and optical 
accuracy make it impossible to offer Zeiss objectives at 
prices competitive with photographic lenses of unequal 
quality. 

If supreme photographic excellence, unequalled defini- 
tion, and flatness of field, with maximum illumination 
are your requirements, your next lens must necessarily 


be a Carl Zeiss. 


Harold M. Bennett" 


U.S. AGENT 
153 West 23rd Street New York 


Kindly mention THE PuHoto-MINIATURE 


The ICA Enlarger 


It's an 11x14 “attachment” for the Miniature Cam- 
era. Made for the user of a 214 x 31% or smaller 


camera, perfect enlargements can be made with the 
TweNEARGER up to 11.x 14 inches. Any 
part of a 314x414 negative can be enlarged with it. 
It is also a stereopticon. 


The case accommodates the entire outfit when not 


in use. 
Harold M. Bennett 
U.S. AGENT 
153 West 23rd Street New York 


Kindly mention THE PHoTO-MINIATURE 


ALL 


si Oy 


PLATES AND 
PRODUCTS 


are here and 
can be obtained 
from your dealer. 
If he cannot 
supply, write us 
and we will see 
that you get them 


NOTE: The New Agfa Handbook 

is now ready. 288 pages, profusely 

illustrated. Send for the complete 

Catalogue of Agfa Products, and we 

will notify you how to secure your 
copy of the ‘‘Handbook.”’ 


SAGAMORE CHEMICAL CO. 
213-215 WATER STREET, NEW YORK 
AMERICAN SELLING AGENTS 


Kindly mention THE PHoTo- MINIATURE 


—NOVABROM 


FOR 


Better Enlargements 


Because: 


l It can be depended upon for 
e absolute uniformity. 


renter latinide cuts down the 
e number of failures. 


e and quality of tone is unexcelled. 


The world’s finest stock is used 
° in every grade. 


A surface is offered for every 
¢ desired effect: 10 single and 7 

double weight surfaces, all in 

both Normal and Vigorous. | 


ra 
4 Its depth, range of gradation 
- 
O 


Ask for Booklet ‘‘A’’ and Samples 


mn The Gevaert Company of America, Inc. 
[ee 117 West 46th Street 
(Cqllit GayNert) New York 


Kindly mention THE Pucto- MINIATURE 


GUNDLACH 


Lenses 


Lenses of the finest quality—one for every photo- 


graphic purpose. 


Convertible 


surner-eeich 


yy) Anastigmat 
F,6.8 | 
I) a A general purpose objective 


of superlative quality—a true 
Convernunie lens having two perfectly corrected single com- 
binations each with a different focal length—thus making 
possible three different sized images. As a wide angle lens 
and for enlarging purposes the Turner-Reich is especially 
adaptable. Expert photographers have learned by experi- 
ence that no other lens will give them equal satisfaction. 

Other Gundlach Lenses that have “proved”’ themselves 
The Radar Anastigmat F.4.5 Hyperion Diffusion Portrait Lens F.4 


A speedy lens giving critical Producesa soft definition with- 
definition and a flat field at full out double image or fuzziness— 
aperture with a brilliant image. invaluable to the photographer 
who specializes in portraiture. 


Gundlach Anastigmat F.6.3 The Pancratic Telephoto Lens 


A lens with four components For photographing — distance 
withahighercorrectionthanthe objects which are difficult to 
usual three lens construction. reach with an ordinary lens. 


Send for illustrated descriptive literature 


Gundlach-Manhattan Opt. Co. 
757 Clinton Ave., So. Rochester, N. Y: 


Kindly mention Tot PHoto- MINIATURE 


Quick in action—accurate in results 


No.1 POCKET 
KODAK 


Series I] 
Focusing Model 


with 


“@) Kodak Anastigmat 
or bens 7:7 


This latest model Kodak is ready for the picture as 
soon as the camera bed is dropped and the lens turned 
into proper focus. The Self Erecting Front springs into 
position as the camera is opened and the lens is accu- 
rately focused by a turn with the fingers. 

The Kodak Anastigmat lens f:7.7, designed for this 
particular model, gives the pictures a sharp definition 
and clearness that make them good subjects for en- 
larging. 

Compact in size, it can always be with you, ready to 
make the unexpected scene into an unusual photograph. 

Of course it’s autographic. : 


Pictures 244 «34 inches 


Price $20.00 


EASTMAN KODAK COMPANY 
ROCHESTER, N. Y., The Kodak City 


At your dealer’ s 


_ Kindly mention THE PaotTo-MINIATURE 


For large pictures si hee effort 


KODAK ENLARGING OUTFIT 


Inexpensive, but equipped to make good enlarge- 
ments of any size from negatives up to 4 x 6 inches. 
The easel takes paper up to 14 x 17 inches, but larger 
.sizes can be used by fastening the paper to a wall or 
screen. 


By using the Kodak Portrait attachment and a spe- 
cial block for the purpose this Outfit can also be used 
for making lantern slides. 

The Outfit includes the Enlarging Camera, Rapid 
Rectilinear Lens (U. S. 4), easel, negative holder, lamp 
housing, light cord and plug, but does not include the 
60-watt Mazda Lamp required for illumination. 


Price 
Kodak Enlarging Outfit 99.935 eee oes 
Lantern Slide Blocks, 7. 3 See ore 
Kodak Portrait Attachment No..$..) > see 


EASTMAN KODAK COMPANY 
ROCHESTER, N. Y., The Kodak City 


At your Kodak dealer’s 


Kindly mention THE PHoTo-MINIATURE 


Always in focus 
Always ready for use 


KODAK 
PROJECTION 
PRINTER 


Self-focusing, automatic masking, easily operated, and built for 
all kinds of amateur enlarging, the Kodak Projection Printer has made 
the printing of large pictures from small negatives a quick and 
simple process. 


The new design negative holder makes adjustments unnecessary, 
adjustable slides mask out any portion of the negative not wanted, 
and paper guides can be set for making margins of an exact size. 
The foot light control leaves the hands free for shading or dodging. 


Furnished complete for making projection prints up to 114 x 14% 
(prints up to 24 x 32 may be made by providing a one-inch board of 
proper size) from 3% x 514, 4x 5 or smaller negatives, with 4x 5% 
Kodak Projection Anastigmat lens f.6.3 (51-inch focus) and 100- 
watt Stereopticon G-25 Mazda C Lamp of 115 volts. 


Price $200.00 


EASTMAN KODAK COMPANY 
ROCHESTER, N. Y., The Kodak City 


All Dealers’ 


Kindly mention THE PHoTo-MINIATURE 


The Lens and the 
Shutter that 
feature the 


ee oo 


No. 1 Autographic Kodak—Secia/ 


The Kodak Anastigmat lens f. 6.3 puts into the 
negatives that quality of clear-cut sharpness so 
necessary for successful enlargements. 


The Kodamatic shutter, with its seven accurate ~ 
speeds from % to 1/200th of a second permits 
careful work and supports the lens in adapting the 
No. 1 Special to a variety of uses hitherto outside 


the field of hand camera photography. 

Rising front, screw focusing device, compact and 
autographic—the No. 1 Special is a leader among 
pocket cameras. 

Pictures 24% « 3% inches 


Price $50.00 


EASTMAN 
KODAK COMPANY 


ROCHESTER, N. Y. 
The Kodak City 


Kindly mention THE PHOTO-MINIATURE 


Every feature makes enlarging easter 


Kodak 


Auto-Focus 


Enlarger 


From lamp house to paper holders, simplicity features the 
design of the Kodak Auto-Focus Enlarger. Adjust the nega- 
tive in the holder, and the paper on the table—fix the size of 
‘the enlargement by raising or lowering the camera—and ex- 
pose by turning down the lens shield. The focus is auto- 
matically adjusted for you. 


The Kodak Auto-Focus Enlarger takes either plate or film 
negatives up to 4 x 6 inches and makes prints on Bromide 
Paper up to 14 x 21 inches. 


Price complete with Kodak Anastigmat lens, negative holder, paper 
holder, set of flexible metal masks in six sizes and electric cord, but without 
the 60-watt Mazda Lamp required for illumination. ...... $35.00 


Price includes excise tax 


Deueine Dise forsoit focus effects . 0 6er cs -3 ae be. 1.00 


EASTMAN KODAK COMPANY 
ROCHESTER, N. Y. The Kodak City 


At your Dealer’s 


Kindly mention THE PHotTo-MINIATURE 


An Announcement of Unusual Interest 
to American Pictorial Photographers, 


Amateurs, Professionals and Art Students 


A SPECIAL COURSE 
OF ILLUSTRATED LESSONS ON 


THE APPRECIATION OF 
THe FInE ArTs 


has been prepared by 
F. C. TILNEY 


the English painter and art critic, whose books and papers on art subjects, and 
critiques of the London salon and R. P. S. Exhibitions are favorably 
known to American art students 


This course, the only one of its kind, is designed to meet 
the needs of those who seek a better understanding of 
the principles. of art expression—so essential in picture 
making. 

It affords, in six clear and enjoyable lessons, a valuable 
and rapid training in the formation of judgment and 
taste, giving the ground-work of a complete education 
in art matters. 


It directly stimulates the student’s power of expression in 
his work, by the creation of feeling and the development 
of his pictorial sense, based on knowledge. 


Unreservedly praised by eminent artists, art teachers, 
students and the art and photographic press 


THE COURSE RUNS IN TWO SERIES 


SERIES I: Comprises six booklets of from 32 to 64 pages each, with test papers 
by which the student can check his progress. The fee for this course is $5, sent 
with request for enrolment. 

SERIES II: Comprises six Postal Lessons, given upon the student’s answers 
to the Test Papers accompanying the booklets. These Lessons are individually 
written to meet the needs of the student, extending and supplementing the 
booklets, but full and complete in themselves. The fee for this service including 
the Lessons, Test Papers and Answers is $20. This course is open to groups of 
20 persons (clubs, etc.). 


Correspondence and Remittances (International Money Orders 
at any Post Office) should be addressed to 


Mr. Fe G2 TEC 
Walden, Cheam, Surrey, England 


A circular fully describing the course can be had on 
application to the Editor of The Photo-Miniature 


Kindly mention THE PHoro- MINIATURE 


There is a profitable 
field of camera work 
for the amateur who 
can make really 
clever photographs 
of flowers, trees, gar- 
dens, etc., for the out- 
door life and country 
magazines, farm pa- 
pers, book publishers 
and for calendar use. 


GET ana READ 


J. Horace McFarland’s 


PHOTOGRAPHING 
FLOWERS 


AND TREES 


The only handbook to this fasci- 
nating and profitable hobby—with 
a supplement on ‘Decorative 
Photography,” showing how all 
natural forms are adapted for illus- 
tration purposes. Covers the 
subject completely, with detailed 
working methods from practical 
experience. 


A gold mine book for those who 
can put it to work. 
PROFUSELY ILLUSTRATED 


93 pages, 73 illustrations 
frontispiece in colors 


Price 50 cents, post free 


TENNANT & WARD 
103 PARK AVE.: NEW YORK 


GRAF 


SUPER LENSES 


For Enlargements 


SHARP 


THE GRAF F:6.3 


Super Anastigmat 
excels 
all other lenses 
in getting critical 
definition in 
the enlargement 


DIFFUSED 
THE GRAF VARIABLE 
is delightful 
in producing soft 
prints from 
Sharp negatives, 
as it has no halo 
Send for new catalog 
GRAF OPTICAL CO. 
South Bend, Indiana 


NEW YORK OFFICE 
89 West 40 Street 


GRAF 


SUPER LENSES 


Kindly mention THe PHoto MINIATURE 


“MARSHALL'S” 
| ieee COLORS 


Tint your photos in all the beautiful colorings of nature by a process 
so simple that even a beginner may obtain excellent results. 


METEOR PHOTO CHEMICALS 


JOHN G..MARSHALL, 1752 Artantic Ave,, BRooxtyn, N.Y. 


American Headquarters for 


LUMIERE 


AUTOCHROMES 


Plates, Filters and Accessories 


The simplest and surest method of obtaining photographs 
in colors. Send for Booklet 


RICHARD 
VERASCOPE 


Stereoscopic Cameras, Stereoscopes and Supplies. 


GLYPHOSCOPE 


Latest Model. $15. Brings stereo-photography within the reach 
of all amateurs 


Write us for information about stereo-apparatus 


R. J. FITZSIMONS, Inc. 
75 Fifth Avenue, New York 


Kindly mention THE PHOTO-MINIATURE 


You will get pictorial effects 
in your prints by using our 
soft-focus lenses in making 
_ the negative or the enlargement 


SMITH VISUAL QUALITY 
SMITH SYNTHETIC and 
WOLFE “ARTISTIC” LENS 


[Used with your own hand camera anastigmat] 


Send for the Soft-Focus Booklet, illustrated 
by five famous pictorialists—free on request 


PINKHAM & SMITH COMPANY 


B 
Two Stores BEA a sty Baa Boston, Mass. 


* 
The Simplest and Most Practical Course of Instruction in Retouching, 
Finishing and Coloring Methods. 90 pages, with 16 plates; 6 x9 in., 
postfree, $2.50 


The Art of Retouching Negatives and 
Finishing and Coloring Photographs 


By ROBERT JOHNSON 


Tenth Edition. Completely Rewritten, Enlarged and 
Profusely Dlustrated by T. S. Bruce and A. Braithwaite 


PartI. Negative Retouching. 


Material for Negative Retouching. Position of Desk. Sharpening Pencils. 
Applying Medium, etc. Knife and “Negatake” Work. Position at desk. Cor- 
rect Holding of Pencil. Best Touch for Beginners. What to Aim At. Varnish- 
ing. Double-Working. Modelling. General Remarks on Modelling. Hair 
and Dress. Foliage and Grass, Snow, Clouds and Water, Animals, Spotting, 
Stumping, Blocking Out, etc. 


Part II. Finishing and Coloring Enlargements. 


Working-up Enlargements in Monochrome. Powder Work. Cloudy Back- 
rounds. Vignetting. Brush Work. Treating the Hair, Eyes, etc. Small 
ork. Sketch Portraits. Using the Aerograph. B. & W. Work. Working in 

Water-Colors. Finishing in Oil-Colors, etc. 


Tennant and Ward, 103 Park Avenue, New York 


Kindly mention THE PHoTO-MINIATURE 


For the best photographic negatives use 


HAMMER PLATES 


Clean, Speedy, Reliable: they meet every require- 
ment for field or studio photography. 


Hammer’s Special Extra-Fast (red label) and Extra-Fast (blue label) Plates 
for field and studio work, and Hammer’s Extra-Fast Orthochromatic and 
D. C. Orthochromatic Plates for color-values. 


ose? HAMMER DRY PL 
REG. TRADE MARK 


Send for Hammer’s little book, ‘‘A Short 
Talk on Negative Making,”’ roth edition 


HAMMER DRY-PLATE COMPANY 
Ohio Avenue and Miami Street, | ST. LOUIS, MISSOURI 


PHOTO-ENGRAVERS’ 
MACHINERY 


JOHN ROYLE & SONS 
PATERSON, N. J. 


SMASHING REDUCTIONS 
Send for Bargain List No. 25 


NEW YORK CAMERA EXCHANGE 
114 Fulton Street, New York 


Kindly mention THE PHoTo-MINIATURE 


BOOKS 


Woodbury’s 
Photographic 
Amusements 


Oth edition. 126 pages. 
Illustrated $1.50 


Wall’s 
Practical 
Color 
Photography 


Latest. Most Complete 
All Methods. $3 


Wishka: 
Chemistry of 
Development 


2nd_ edition. 99 pp. 
Formulas. $1.25 


Rose: 
Commercial 
Photographer 
Best book on_ subject 
j 148 pp. 85 illust. 
Postpaid $4.15 
Pilsworth: 
Process 
Engraving 
All Methods. Illust. 
Postpaid $2. 


Sent on receipt of price 
TENNANT & WARD 
103 Park Ave.,NewYork 


Establish Yourself as a 
Photography 
Expert 


You can become an Expert 

quickly, during your spare time. Save the 
high cost of residence school instruction 
and secure practical training under a suc- 
cessful and leading photographer. 


Make 50.00 a Week 


’ If you like to take 
On. the side—tiv! you can 
succeed. No experience necessary. I'll show you 


how to start in business for yourself—command 
a large salary—enjoy an income on the side. 


Send for My Unusual Offer 


It’s only temporary. I reserve the right 
to withdraw it at any time. You must 
write at once. A postal will do. 

R. VANT, Director 


INTERNATIONAL STUDIOS, INC. 
Dept. 375B, 3601 Michigan Ave., Chicago, U.S. A. 


LEARN PHOTO-ENGRAVING 


Uncrowded, highly paid profession. Six months course 
qualifies you. Our graduates in great demand. 

We assist you lo secure a good position. 

Modern equipment, terms reasonable, living expense low. 
Catalogue furnished on request. 


Address 


EATON SCHOOL OF PHOTO-ENGRAVING 


EFFINGHAM, ILLINOIS, U.S. A. 


BOOKS ON PROCESS REPRODUCTION 


We carry a full line of all books on photo-engraving 
in halftone and line, etching, etc. Send for list. 


TENNANT & WARD, 103 PARK AVE., NEW YORK 


Kindly mention THE PHoTo-MINIATURE 


An Unusually Interesting Book 
on the Art Side of Photography 


Pictorial Landscape 
Photography 


By the 
Photo Pictorialists of Buffalo 


A series of illustrated papers by members of this famous 
group, giving their theory of landscape photography, 
their methods of work in the field and technical equip- 
ment; the production of negatives, prints and enlarge- 
ments—with formulas. Reprinted, with changes, from 
‘“‘American Photography,’’ with two new chapters on 
gum printing. 


The Titles of the Chapters Follow: 


1. Pictorial Landscape Photography; Its Nature and 
Scope. 2. Some Notes on Equipment; Size; On Lenses; 
The Camera; A Useful Accessory. 3. On Field Tactics; 
Where and When; On the Spot; On Technique. 4. The 
Negative and Its Enlargement. 5. Modification of the 
Negative. 6. Carbon and Other Printing Processes. 7. 
Carbon Printing; Preparation of the Transfer Paper; 
Sensitizing the Tissue; Printing; Development. 8. The 
Presentation of the Print. Appendix A. The Color of the 
Print. Appendix B. The Advantages of Small Groups of 
Workers. Appendix C. Multiple Gum Printing, by Paul 
Lewis Anderson. Appendix D. Gum-Bromide Printing, 
by William S. Davis. 


252 pages; 53 plates; 
bound in red cloth, $3.50 


Sent postfree on receipt of the price, by 


Tennant and Ward 
103 Park Avenue, New York 


Kindly mention THE PHoTO-MINIATURE 


Known Everywhere 


WILLOUGHBY'S 


THE WORLDS LARGEST 
Camera & Supply House— 


PHOTOGRAPHIC AMUSEMENTS 
By WALTER E. WOODBURY 


9th Edition. Full of interesting and curious information 
not to be found elsewhere 

The Mirror and the Camera—Statuette Portraits—Magic Photo- 
graphs—Spirit Photography—Leaf Prints—Photographs on Silk— | 
Photographing a Catastrophe—Silhouettes—How to Make a 
Photograph inside a Bottle—Photographing the Invisible—The 
Disappearing Photograph—Freak Pictures—Sympathetic Photo- 
graphs—Dry Plates that will Develop with Water—Caricature 
Photographs—Luminous Photographs—Distorted Images—Photo- 
graphs Without Light—Electric Photographs—Magic Vignettes— 
A Simple Method of Enlarging—Moonlight Effects—Photographing 
Snow and Ice Crystals—Photographing Ink Crystals—Pinhole 
Photography—Freak Pictures by Successive Exposures—Conical 
Portraits—Making Direct Positives in the Camera—Instantaneous 
Photography—Artificial Mirages by Photography—Photo-Chromo- 
scope—Composite Photography—Photographing Fireworks—Dou- 
bles—Double Exposures—Comical Portraits—The Two-headed 
Man—Duplicators and Triplicators—Pictures with Eyes which 
Open and Close—Photographic Bookplates—Photographs on 
Apples and Eggs, Etc. 
128 pages, 114 illustrations, size 64x91. Bound in red cloth. Price $1.50 


Send your orders direct to 


TENNANT & WARD, 103 PARK AVE., NEW YORK 


Kindly mention THE PHoTO-MINIATURE 


The Freeman Optical Divergence 
Determiner for Cameras 


What is it? A scientific precision device, unique in design and finish, that insures 
the distinctive advantages of correct perspective and spacing of the subject, —just as . 
you wantit. Free to select any viewpoint from the waist to above the eye. The LE Vig 
is the point chosen by artists or architects. AMATEURS GET WISE. 

The O. D. D. accurately defines the capacity of any camera, and it will change your 
good plate camera to a Superior Film Pack: The Pack can remain in place, the same 
as the roll film, until all exposures are made, WITHOUT CHANGE. 

Isn’t it a surprise for this to be done, without using the ground-glass EYE STRAIN 
focusing, or that head cloth? 

The O. D. D. is simple in use, assuring a far greater per cent. of well-taken pictures, 
with less expense, directing you WHEN and HOW to make good pictures in a way 
to make you know. 

Address for “Samples” of O. D. D. surprising effects: 


THE A. FREEMAN PICTORIAL PHOTO MFG. CO. 
Pat. in U. S. and Europe COLORADO SPRINGS, COLO. 


A highly concentrated universal 
developer for plates, films and 
papers. Ready for use when 


diluted with water. 


You can develop your 
plates and films in white 
light and avoid the stufiy 


dark room by _ using 


GRIFFIN’S DEVELOPING TANKS 


The most convenient and efficient way of developing plates. Nickel 
plated, compact, reversible, solution tight. For fixing and developing. 
All sizes up to 5x7. 


R. J. FITZSIMONS Inc., 75 Fifth Ave.,. NEW YORK 


The Best First Book for Amateurs 


PHOTOGRAPHY 
MADE EASY 


AS EASY"AS A7BG@ 
By R. Child Bayley 


Covers all branches of everyday photography with practical in- 
formation in simple language. Explains in detail, working methods, 
formulas. A mine of helpful instruction. 


261 closely printed pages. Paper covers, $1.50 


AT YOUR DEALERS: ‘or iteter setae 


Kindly mention THE PHoto- MINIATURE 


Plaubel 
Makinas 


Vest Pocket, 4.5x6 cm. 
Coat Pocket, 6.5x9 cm. 


FAST! COMPACT! RIGID! 


V. P. Makina fitted with Anticomar f3, 7.5 cm. 
C. P. Makina fitted ‘with Anticomar f4.2, 10.5 cm. 


$90 each 


Write for further information on 
Plaubel Cameras and Lenses 


V. P. Makina weighs only 14 ounces A. ARCHINAL, U.S. Agent 
and measures 114x3x334 inches 1409 Broadway, New York City 


PICTORIAL 
PHOTOGRAPHERS 
ARE INVITED 


To Submit their Prints in Competition 
For the Prizes to be awarded at the 
4TH ANNUAL EXHIBITION OF 
PicrorR1aAL PHOTOGRAPHY 
which will be held in Seattle from 


November 5th to 17th 


(Inclusive) 


PAPERS 


Portrait A detailed prospectus will be sent to 
| those interested, upon application. In- 
aie quiries should be addressed to 
ost Car 


THE 


Amateur Finishing PHotrocrapHic Exnisir Bureau 


Send for Catalog 
Kilborn Photo Paper Co. 
120-1st Ave. Cedar Rapids, Iowa 


FREDERICK & NELSON 


SEATTLE, WASHINGTON 


Just Ready. John Wallace Gillies’ New Book 
PRINCIPLES OF PICTORIAL PHOTOGRAPHY 


A practical guide to picture making with the camera. Very fully and beautifully illus- 
trated with examples of pictorial work by leading pictorial photographers. 
Price $3.50 postfree 


TENNANT AND WARD, 103 PARK AVENUE, NEW YORK 


Kindly mention THE PHoTO-MINIATURE 


T every step in picture- LENSES ve or 


making, ABE COHEN’S 


EXCHANGE Can serve you-- 
ENLARGI 
KODAKS, GRAFLEX NG 


AND VIEW CAMERAS The complete line of Wollen- 
SOFT FOCUS AND sak lenses includes objectives 


for every requirement of 
PORTRAIT LENSES enlarging—Verito for soft- 


: focus effects, Velostigmat 
Enlarging Outfits for extreme precision and 


Photographic Papers definition, Versar for ordi- 


and Developers nary “bread-and-butter”’ 
work. 


BROMOIL 
SU PPLI ES Write for our complete cata- 


log in which these and other 
Reduced prices on photographic popular Wollensak lenses are 


described and _ attractively 


apparatus now in effect. rm 


ABE COHEN’S 
EXCHANGE WOLLENSAK OPTICAL CO. 


113 PARK ROW NEW YORK . Rochester, oy. 


The Photo Miniature: No. 185. 40 cents. At your 
KALLITYPE AND dealers. Working methods and formulas for plain 


Silver Prints, Platinotype, Silver-Platinum, Copper 
ALLIED PROCESSES and Blue Print Papers. 


Professional or Amateur Require the Best 
tools obtainable for retouching 


"CASTELL" FENGie ai! 


Absol utely Flawless A. W. FABER, Inc., Newark, N. J. 


DUNN—THE LENS MAN 


Bargains. Any Lens at the right price. 


No List. Stock changing daily. I can save you 
money. Tell me your wants. Prompt reply. 


HATHAWAY DUNN INC., 22 East 30th St., NEW YORK 
MW 


Genuine 
HAND-MADE S | 


fife 1 us 


for fr ce 


rap hic SEN STITIZING Bee 
uses - MOUNTING Etc. | info ormation 
ee ANGEL & Co. ING.,7:1I Spruce St. New York 


Kindly mention THE PaotTo-MINIATURE 


The most comprehensive 
handbook on the subject 


THE 
SCIENCE AND PRACTICE OF 


PHOTOGRAPHIC 
PRINTING 


By Lloyd I. Snodgrass, B.S. 


Workroom Equipment; Elemen- 
tary Chemistry; Preparing Solu- 
tions; Choice of Papers and 
Methods; Exposure, Vignetting, 
Combination Printing; Develop- 
ment, Finishing, Toning, Defects 
and Remedies; Projection and 
Commercial Printing; Transpar- 
encies, Opals, Doretypes, Print- 
out Papers; Printing in Colors; 
Laboratory Manual, etc. Practi- 
cal Formulas for All Processes. 


304 pages; 53 illustrations; cloth 
PRICE $3 
Sent postpaid on receipt of price 


TENNANT AND WARD 
103 PARK AVE. NEW YORK 


HEADQUARTERS 


FOR 
MOUNTS AND FOLDERS 
WYNNE 
EXPOSURE METER 
SUPPLIES FOR 
CARBON PRINTING 
REXO 
PORTRAIT FILM 
ELEPHANT 
SELF-TONING PAPER 
BROMIDE PAPER 
SIDI PAPER 


_ STERN’S DRYER 
LARES 
PROJECTION PRINTER 


XACTONE PAN PLATES 
Send for circulars 


FREE FOR THE ASKING 


Our monthly magazine SNAP SHOTS. 
Always interesting. All new goods il- 
lustrated. Also Mount Catalogue of 
Mounts made in our own factory. 
Complete photographic catalogue. 


GEORGE MURPHY 


INCORPORATED 
57 EAST 9th ST., NEW YORK 


Everything photographic. 


Write for 
“The New Method” 
folder and samples. 


Mount commercial prints without paste— 


Use HOLLISTON 
PHOTO CLOTH 


THE HOLLISTON MILLS, Inc. NORWOOD, MASS. 


SPL combines the following desirable features: 

Ample focal length for pictorial effects and perspective; together with a wide aperture 
(speed) and light weight. Long velvet-lined barrel—avoiding flare and reflections. Special 
center thread type to fit Graflex and hand cameras. 


Made in quartz or glass. Standardized in four sizes. 


THE STRUSS PICTORIAL LENS 


Manufactured by Fredk. W. Keasbey, Morristown, N. J. 
DUNN ‘“‘The Lens Man,” Sole Distributor, 22 E. 30th St., New York 


Kindly mention THE PHoto- MINIATURE 


A Boon to Pictorialists 


A Revelation to the 
Beginner 


SUCCESS or FAILURE 
with your camera is PLAINLY 
VISIBLE thru 


SCHEIBE’S 
MONOTONE 
FILTER 


which shows you what you will 
get before clicking the shutter 


Motion picture cameramen are 
enthusiastic about it 


Price $3 
At your dealers or from 
GEORGE H. SCHEIBE 


Photo Filter Specialist 


1636 LEMOYNE STREET 
LOS ANGELES, CAL. 


We have the following 
Practically New 


STEREO 
CAMERAS 


on hand 


Ica Stereolette 45x107 mm. 
Camera, Hekla f: 6.8 Lens. 
Compound Shutter. ..$57.50 


Ica Polyscope model A Cam- 
era, Carl Zeiss f: 4.5 Anastig- 
mat Lens, film pack adapter 
and Carrying Case. .$137.50 
Stereo Kodak with f:7.7 An- 
astigmat Lens 


5x7 Conley model 15 Stereo 
Camera, RR Lens, Wollensak 
Regular Shutter at $32.50 


Central Camera Co. 


124 So. Wabash Ave. 
Chicago, IIl. 


“CAMERA” 


The Pictorial Photographic Magazine: brings in each number 
8 big reproductions of the work of prominent European pic- 
torialists and leading articles from the greatest European 
scientists. Subscription, Monthly. per year $4.50 


C.J. BUCHER, A.G. LUCERNE, SWITZERLAND 


There is more common-sense information about lenses 
in THE PHOTO-MINIATURE: No. 187 than you 
will find in any other book on the subject. 


PHOTOGRAPHIC LENSES—IN USE 


Plain talk by a lens expert on the choice and use of lenses for all 
everyday uses. Specific and to the point. 
Postfree 40 cents. 


SOLD BY DEALERS EVERYWHERE 


TENNANT: AND _ WARD, PUBLISHERS, NEW YORK No. 


Kindly mention THe PHOTO-MINIATURE 


The Photo-Miniature: No. 168 


How to 
Develop the 
Negative 


A practical guide 
to all the methods 
approved in prac- 
tice, explaining 
their advantages 
and giving working 
instructions cover- 
ing their use—with 
formulas. 


THE PRINCIPLES 
OF DEVELOPMENT 


THE CLOSED TANK METHOD 


’ THE OPEN TANK METHOD 
WITH CORE’S RACKS 
DESCRIBED IN DETAIL 


THE FACTORIAL SYSTEM 


WALLACE TIME AND 
TEMPERATURE METHODS 


DEVELOPING UNKNOWN 
EXPOSURES 


DEVELOPMENT AT 
HIGH TEMPERATURES 


COMPARISON OF VARIOUS 
DEVELOPERS FOR 
CAPACITY 


INSTANTANEOUS 
DEVELOPMENT 


Price 40 cents postfree 


TENNANT AND WARD 
103 PARK AVE., NEW YORK 


HOUSH 
SUPREME 


QUALITY 
ALBUM 


For 20 years these albums 
have been made uniformly 
good. If your dealer does 
not carry the full line, 
write for price list. The 
extensive variety shown 
will interest you. 


THE HOUSH COMPANY, Makers 
7-17 E. Concord St., Boston, Mass. 


BROMIDE 
PAPERS. 


The Trade Mark of Supreme 
Quality 

Grades in white and cream tints 

for all negatives and all effects. 

Sample packages containing 12 

different grades mailed to any 

address on receipt of $1.25. 


Complete Wellington Price-List 
sent on request. 


MANUFACTURED BY 
Wellington & Ward 
Elstree, Herts 
Sole United States Agents 


RALPH HARRIS & CO. 
26-30 Bromfield St., Boston, Mass. 


Kindly mention THE PHoto-MINIATURE 


THE 


Pritish Fournal of Photography 


Published every Friday 
For nearly 70 years the B. J., as its readers call it, has tes read by pro- 
fessional and commercial photographers of all English-speaking countries. 
Its articles on the practical and business branches of portrait, commercial 
and press photography are the weekly counsel of thousands. 


Trial three months’ subscription, $1.25 


Henry Greenwood & Co., Ltd., Publishers 


24 Wellington Street London, England 


1000 EXPERIMENTAL EXPOSURES 
will not give you as much information as the 
No. 2 HARVEY EXPOSURE METER 
which costs $2.00, including Book 40 on 
AUTOMATIC PLATE DEVELOPMENT 


HARVEY MOTION PICTURE METER $2.00 
Your dealer or G. L. HARVEY, 105 S. Dearborn St., Chicago 


HENRIETTA HUDSON 


DIRECT COLOR PHOTOGRAPHY 
RESEARCH WORK .-— CONSULTATION 


BOLTON LANDING ON LAKE GEORGE, WARREN CoO., N. Y. 


THE RIGHT EXPOSURE EVERY TIME—A MILNER LIGHT GAUGE 
Measures Light Instantly Set 


outdoors or inside, $1 .00 With one hand, nothinz 


No sensitized paper. a es BS to look through. 


ime pet Satisfaction At not tenes 
Regula’ V pe RAG Guaranteed. or direct postpaid. 
Special; F only 16 to 4.5 Outside U. S. add 15. 


G. M. MILNER, Fairfax, Cal. 


There is a World of difference between good and fairly good 
enlargements. If you care for something different, something of 
real quality, send your negatives for enlargements to one who 
specializes in this work. My patrons tell me my work is not sur- 
passed. Bear in mind, also, that I do high quality developing, 
printing and copying for particular amateurs, either at home or 
on tour. 


MILES GREENWOOD, 84 Cottage Street, Melrose 76, Mass. 
Work from my shop is a standard of excellence. 


Kindly mention THE PHoTOo- MINIATURE 


BRIELOFF PORTABLE SKYLITE | 


Most compact and practical outfit for 
home-portraiture. 


Booklet on request describing lighting 
equipment for Studio and home-por- 


traiture. 


BRIELOFF MFG. CO. 


33 Union Square 


Whatever Your Question 


New York 


Be it the pronunciation of Bolsheviki or soviet, the spelling 
of a puzzling word—the meaning of blighty, fourth arm, 


‘| etc., this Supreme Authority— 


WEBSTER’S NEW INTERNATIONAL DICTIONARY 


contains an accurate, final answer. 400,000 Words, 2700 Pages. 
6000 Illustrations. Regular and India-Paper Editions. 


G. & C. Merriam Co., Springfield, Mass. 
Write for specimen pages, prices, etc., and FREE Pocket Maps if you name this publication. 


A large percentage of the Ex- 
hibition and Salon prints of 
the last few years have been 


BROMOIL PRINTS 
AND 


BROMOIL TRANSFERS 


The working methods and formu- 
las of experts in these pictorial 
printing processes are given in de- 
tail, with careful editing and a few 
illustrations in 


THE PHOTO-MINIATURE 
No. 186 
which you can get from your dealer, 
or direct from the publishers as you 


prefer, provided you make the at- 
tempt before the edition is sold out. 


Price 40 Cents 


TENNANT AND WARD 
103 Park Ave., New York,N. Y. 


The amateur who seeks an ideal 
process for the making of his exhi- 
bition prints, and the professional 
seeking a new and distinctive print- 
ing method should get and read 


THE PHOTO-MINIATURE: No. 185 


KALLIPTYPE 
AND ALLIED PROCESSES 


A comprehensive and practical 
handbook, giving working methods 
and formulas for the preparation 
of plain silver prints (black or 
brown tones) on art papers; silver- 
platinum prints; platinotype on 
special papers, copper, uranium 
and blue prints. 


PRICE 40 CENTS 


At your dealers, or from 


TENNANT AND WARD 
103 Park Ave. New York, N. Y. 


Kindly mention THE PHotTo-MINIATURE 


HIGGINS’ MOunTEn 


PASTE 


The kind you are sure to use 
with continuous satisfaction 


At Dea’ters Generally 


Chas. M. Higgins & Co., Manufacturers 


classe tenon 271 Ninth Street, Brooklyn, N. Y. 


HOW TO BECOME A PROFESSIONAL 


PHOTOGRAPHER 
EARNING $35 TO $125 A WEEK 


An interesting booklet (free) on choosing a voca- 
tion, the opportunities photography offers you 
and how to avail yourself of these advantages 
Motion Picture—Commercial—Portraiture 
Three to six months’ course, Practical instruc- 
tion, Modern equipment, Day or evening 


classes. Easy terms. Call or write for Catalog 
No. 24. 


NEW YORK INSTITUTE of PHOTOGRAPHY 


NEW YORK CHICAGO BROOKLYN 
141W. 36th St. 630S.Wabash Ave, 505StateSt. 


A monthly magazine covering all that 
is best in photography. 
ITS ADVERTISING PAGES KEEP YOU UP TO DATE 


$1.50 a year, Sample Copy on request 


aaa : CAMERA CRAFT PUBLISHING CO. 


Claus Spreckels Building “ ' San Francisco, California 


COLOR PHOTOGRAPHY 


An authoritative review of all the chief processes, giving a clear explanation of the 
underlying principles. The Photo-Miniature: No. 183. Fully illustrated, 40 cents. 
By C. E. K. MEES, D.Sc. 
At Your Dealers’, or Direct from the Publishers 
TENNANT AND WARD 103 Park Avenue, NEW YORK 


Kindly mention THE PHoTo-MINIATURE 


_ The most comprehensive reference library of | 

_ photographic information in the English 
language. mee 

8000 solidly packed pages, illustrated; unique in 


plan and. arrangement. Every page self-indexed for 
quick reference. | 


Comprising | 192 be chook: on | photography, each 
complete in itself; each dealing: with a different 
subject or phase of its subj ject. 


Covering all the everyday uses and Srolicationa of 


_ photography with direct and practical instruction— 


theory and practice; much a it original and not _ 
obtainable elsewhere. 


Giving the commonsense facts needed for an intel- 

ligent understanding and successful working of the 

processes, methods and formulas employed. 

‘This describes a complete set of The Photo- 

Miniature: Vol.1, No.1 [1899] to Vol. XVI, No. 

192 [1922] as published, strong paper covers 
| Price on Application 


We can isc supply many single copies of A olcatoeint 
numbers, in good condition for binding, at 50c each 


TENNANT AND WARD, Publishers 
103 PARK AVENUE NEW YORK, N. Y. 


Kindly mention THe PHoto-MrmiaTuRE 
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The basi 3 attractive es 


Eastman — 
Bromide Papers 


Their speed and th ease with which th ey can he: 7 


2 negatives of average density. 


hand!ed help to mak. ia a mee printing, 
process. 


Brilliant Velvet is also of wht ston but 


is best for enlargements from negatives oe ey - 


that are flat and lack contrast. 


Royal Bromide is of medium wont bus = 
stock and is especially adapted for re- cP 


development for sepia effects. 


Standard Bromide in heavy smoot and e oS ie 
heavy rough surfaces and single and double ae 


weights. Maitte-Enamel bromide with ay ‘ : 
slightly tinted matte surface and Enam- Paes 
eled Bromide in a_- glossy surface cand erie 


medium weight. 


EASTMAN KODAK i - 


ROCHESTER, N. Y., The Kodak a 


At Kodak dealers’ 


Kindly mention THE Puoro-MINIATURE 


a 


Velvet Beoages is of white edie vee . 
stock and is used for enlargements from. at 


ae 


